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ABSTRACT 

Six-hourly  observations  containing  18  parameters  of 
tropical  storms  and  typhoons  in  the  western  north  Pacific 
Ocean  during  the  period  1960  through  1969  were  examined. 
The  data  were  composited  into  four  periods:   before  and 
after  maximum  intensity  for  East-West  moving  storms,  and 
before  and  after  recurvature  for  recurving  storms. 

Monthly  and  seasonal  variations  of  tropical  cyclone  inten- 
sity, speed  of  movement  and  size  were  examined.   Correlation 
coefficients  of  the  18  tropical  storm  and  typhoon  parameters 
were  computed  for  each  of  the  four  composited  periods  of  study. 
The  four  highest  correlation  values  for  the  past  24-hour  change 
of  intensity  parameter  were  checked  for  levels  of  significance. 
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I.   INTRODUCTION 

A.   HISTORY 

Mature  tropical  cyclones,   called  hurricanes  in  the 
Atlantic  and  typhoons  in  the  western  Pacific,  are  the  most 
violent  large-scale  convective  systems  in  the  atmosphere. 
They  form  over  the  warm  waters  of  all  the  tropical  oceans 
except  the  South  Atlantic  [Dunn  1964].   Typhoons  are  neither 
the  largest  nor  the  most  intense  atmospheric  storms,  as  they 
cannot  compare  in  size  with  the  winter  storms  of  middle  lati- 
tudes or  match  the  concentrated  winds  found  in  tornadoes. 
However,  the  considerable  size  and  great  intensity  of  tropical 
storms  make  them  the  most  dangerous  and  destructive  of  all 
storms . 

The  greatest  damage  and  loss  of  life  due  to  typhoons  arise 
from  storm  surges  that  flood  low-lying  coastal  areas  with  wind- 
driven  seas,  from  flooding  caused  by  the  heavy  rains,  and  from 
winds  that  frequently  exceed  150  miles  per  hour.   The  great 
economic  impact  of  these  storms  amply  justifies  efforts  to 
study  them.   Observation   of  tropical  cyclones,  however,  has 
not  been  easy.   Prior  to  World  War  II,  most  of  the  data  avail- 
able for  study  were  based  on  observations  from  ships  at  sea,  by 
observers  located  on  small  islands  or  by  a  network  of  meteoro- 
logical stations  after  a  storm  had  moved  inland.   On  27  July 


Tropical  cyclonic  circulations  which  at  one  time  in  the 
life  cycle  of  the  storm  attained  either  tropical  storm  or 
typhoon  intensity. 
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1943,  Colonel  J.  P.  Duckworthe  made  the  first  planned  flight 
into  the  eye  of  a  hurricane,  proving  the  feasibility  of  air- 
craft reconnaissance  of  these  storms.   Routine  reconnaissance 
flights  by  the  Navy  and  Air  Force  have  since  contributed 
significantly  to  the  detailed  knowledge  of  both  the  structure 
and  energetic  processes  of  these  storms.   Measurements  of 
winds,  temperatures  and  pressures  obtained  during  these  flights 

have  provided  a  fairly  complete  three-dimensional  description  of 

2  3 

tropical  storms   and  typhoons. 

The  advent  of  weather  satellite  pictures  of  cloud  patterns 
has  been  of  considerable  value  in  synoptic  meteorological  anal- 
ysis [Anderson,  et  al  1966].   These  pictures  have  been  of 
particular  importance  in  remote  portions  of  the  oceans  where 
conventional  meteorological  information  may  be  lacking.   In 
April  1960,  for  example,  Tiros  I,  an  experimental  weather  satel- 
lite, made  meteorological  history  [Dunn  1964],  by  photographing 
an  unreported  fully  developed  tropical  cyclone,  located  about 
800  miles  east  of  Brisbane,  Australia.   In  addition  to  locating 
mesoscale  weather  patterns,  the  extent  and  appearance  of  cloud 
masses  have  been  interpreted  in  terms  of  development  or  decay 
of  significant  synoptic  features.   Such  observations  serve  as 
an  important  supplement  to  the  aircraft  reconnaissance  data  of 


2 

Tropical  cyclonic  circulations  which  at  one  time  in  the 

life  cycle  of  the  storm  attained  sustained  wind  speeds  of  34 
to  63  knots  inclusive. 

3  Tropical  cyclonic  circulations  which  at  one  time  in  the  life 
cycle  of  the  storm  attained  sustained  wind  speeds  of  64  knots 
or  more. 
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tropical  cyclones,  resulting  in  a  more  complete  history  file 
of  storm  information. 

B .  BACKGROUND 

Various  methods  have  been  employed  to  describe  the  intensity 
of  tropical  cyclones  in  the  western  north  Pacific  Ocean.   Frank 
and  Jordan  [1960]  studied  the  climatological  aspects  of  ty- 
phoons, utilizing  central  pressure  data  observed  during  the 
period  1950-1957.   Riehl  and  Malkus  [1961]  suggested  that  the 
area  covered  with  clouds  capable  of  producing  radar  echoes 
varies  directly  with  the  intensity  of  the  storm.   Later,  FUNG 
Yat-kong  [1970]  conducted  a  purely  statistical  analysis  on  the 
intensity  of  typhoons  from  1958-1968,  based  on  the  minimum  value 
of  central  sea  level  pressure.   The  extensive  paper  by  Gray 
[1970]  provided  an  updated  statistical  climatology  of  tropical 
cyclones  in  the  western  north  Pacific  Ocean. 

More  recently,  Riehl  [1971]  examined  recurving  typhoons, 
showing  the  variation  of  intensity  during  recurvature.   Brand 
and  Gaya  [1971]  presented  statistical  information  on  the  geo- 
graphical and  seasonal  variations  of  tropical  cyclone  intensity 
changes,  based  on  25  years  [1945-1969]  of  data.   Finally,  Brand 
[1972]  found  distinct  geographic  and  seasonal  preferences  for 
both  rapid  intensification  and  low-latitude  weakening  of  trop- 
ical cyclones  in  the  western  north  Pacific  Ocean. 

C.  OBJECTIVES  OF  THE  STUDY 

The  above  investigations  have  shown  that  both  a  seasonal  and 
geographic  variation  of  tropical  cyclone  intensity  exists. 
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Moreover,  they  tend  to  imply  that  the  variations  of  intensity 
may  have  an  important  influence  on  the  variation  of  other  trop- 
ical cyclone  parameters.   However,  there  have  been  no  studies 
which  demonstrate  the  significance  of  the  variation  of  tropical 
cyclone  intensity  and  its  relationship  to  the  variation  of 
other  tropical  cyclone  parameters.   It  is  therefore  the  purpose 
of  this  paper  to  describe: 

1.  The  seasonal  variation  of  tropical  cyclone  intensity 

as  a  function  of  maximum  intensity,  speed  of  movement  and  storm 
size . 

2.  The  correlation  of  the  available  tropical  cyclone  para- 
meters both  before  and  after  maximum  intensity,  and  before  and 
after  recurvature. 

D.   THE  AREA  OF  STUDY 

The  tropical  western  north  Pacific  Ocean  experience  more 
than  twice  as  many  tropical  storms  or  cyclones  as  any  other 
area  [Atkinson  1971] .   It  is  also  the  only  region  where  storms 
can  occur  in  any  month.   Table  I  illustrates  the  cyclone  activity 
of  the  past  five  years  [FWC/JTWC  1971] ,  during  which  era  in- 
creased satellite  coverage  proved  to  be  an  invaluable  aid  in 
the  detection  of  cyclones  in  the  early  stages  of  formation. 

Figure  1  is  a  Mercator  projection  showing  the  portion  of 
the  western  north  Pacific  Ocean  used  for  this  study.   Land  sta- 
tions and  ship  reports  are  sparse  in  the  western  north  Pacific 
Ocean,  especially  in  the  areas  of  tropical  cyclone  formation. 
The  fixed  reporting  stations  and  a  typical  distribution  of 
daily  reports  from  transiting  ships  are  shown  in  Fig.  1. 
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The  importance  of  the  area  to  the  Navy  is  clearly  demon- 
strated in  Table  II.   It  lists  the  number,  points  of  origin 
and  destination  of  Navy  ships,  and  additional  ships  under  Navy 
contract,  which  transited  the  area  during  the  calendar  year 
1971.   Information  concerning  the  number  of  non-Navy  ships  was 
not  available.   Not  all  ships  which  transit  the  areas  of  cy- 
clone genesis  report  weather,  and  once  the  cyclone  moves  into 
the  shipping  lanes,  it  is  usually  of  such  intensity  that  ships 
will  take  evasive  action.   Because  of  this  lack  of  data,  one 
of  the  greatest  aids  in  locating  cyclones  has  been  the  Auto- 
matic Picture  Transmission  (APT)  satellite  pictures  received 
via  Forecasters  Facsimile  (FOFAX)  [FWC/JTWC  1971] .   This  addi- 
tional information  helps  to  augment  the  available  reconnaissance 
data  of  tropical  cyclones. 

TABLE  I 

A  tabulation  of  tropical  cyclone  activity  in  the  western 
north  Pacific  Ocean,  1967-1971  [FWC/JTWC  1971] . 


1967    1968    1969    1970    1971 


Total  number  of  warnings 

Calendar  days  of  warnings 

4 
Tropical  depressions 

Tropical  storms 

Typhoons 

Total  tropical  cyclones 


957 

822 

430 

533 

747 

185 

142 

108 

127 

163 

6 

4 

4 

3 

2 

15 

7 

6 

12 

11 

20 

20 

13 

12 

24 

41 

31 

23 

27 

37 

4 

A  weak  tropical  cyclone  circulation  with  highest  sustained 

wind  speeds  (average  over  one  minute  or  longer  period)  of  less 
than  34  knots  . 
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TABLE  II 

A  tabulation  of  the  number  of  ships,  either  Navy  or 
Navy  contract  vessels,  which  transited  the  western 
north  Pacific  Ocean  during  calendar  year  1971 
[FNWC  1972] . 


Ports 


Westbound  Eastbound 


Washington,  Oregon  -  South  China  Sea 

Washington,  Oregon  -  Japan,  Korea,  Okinawa,  Taiwan 

Washington,  Oregon  -  Guam 

California  -  South  China  Sea 

California  -  Japan,  Korea,  Okinawa,  Taiwan 

California  -  Guam 

Canal  Zone  -  South  China  Sea 

Canal  Zone  -  Japan,  Korea,  Okinawa,  Taiwan 

Canal  Zone  -  Guam 

Hawaii  -  South  China  Sea 

Hawaii  -  Japan,  Korea,  Okinawa,  Taiwan 

Hawaii  -  Guam 

Sub-totals 


4 

3 

1 

11 

10 

13 

121 

65 

41 

88 

21 

16 

96 

43 

16 

50 

3 

12 

32 

14 

12 

33 

11 

15 

368 

363 

Total 


731 
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II.   DATA 

A.   DATA  SOURCES 

The  data  used  for  this  study  were  extracted  from  a  file  of 
tropical  storms  and  typhoons  of  the  western  north  Pacific 
Ocean,  compiled  by  the  National  Climatic  Center  for  the  Navy 
Weather  Research  Facility.   The  history  file  was  comprised  of 
data  from  the  following  sources: 

1 .  Synoptic  Charts 

Period  Preparing  Agency  Location 

1/45-12/47  U.S.  Air  Force  Weather  Central  Andrews  AFB,  Md. 

1/45-  4/60  U.S.  Air  Force  Weather  Central  Tokyo,  Japan 

7/45-12/45  U.S.  Weather  Bureau  Washington,  D.C. 

1/45-12/67  U.S.  Air  Force,  Anderson  AFB  Guam,  M.I. 

5/59-12/66  U.S.  Navy,  FLEWEACEN/JTWC  Guam,  M.I. 

1/67-12/69  ESSA,  NMC  Washington,  D.C. 

1/45-12/54  U.S.  Navy  and  U.S.  Air  Force  Various 

2 .  Publications 

Annual  Typhoon  Reports,  Fleet  Weather  Central/Joint  Typhoon. 

Warning  Center,  Guam,  1953-1969. 

Memoirs  of  the  Central  Meteorological  Observatory,  Japan. 

A  Report  on  the  Typhoons  and  Tropical  Depressions  (Philippines) 
1947-1949,  1951-1954,  and  1956-1958. 

Meteorological  Results  of  Royal  Observatory,  Hong  Kong,  1947-1958. 

Typhoons  of  the  Western  Pacific,  August-October  1945,  7th 
Amphibious  Force  Aerological  Unit. 

Typhoon  Reconnaissance-Meteorological  Squadron  One  -  May  to 
November  1946,  Office  of  the  Chief  of  Naval  Operations, 
Washington,  D.C. 

3.  Reconnaissance  Data 

Air  Force  Reconnaissance  Forms,  1947-1968. 
Navy  Reconnaissance  Forms,  1962-1969. 


21 


These  data  sources  provided  detailed  storm-track 
information.   This  resulted  in  the  compiled,  history  file  of 
six-hourly  information  on  the  tropical  storms  and  typhoons 
which  occurred  during  the  period  1945  through  1969.   For  this 
study  the  tropical  storms  and  typhoons  during  the  period  1960- 
19  69  were  examined,  with  primary  emphasis  given  to  the  investi- 
gation of  storm  intensity  as  a  function  of  other  storm 
parameters . 

The  following  sea-level  (and  700-mb  where  specified) 
parameters  constituted  the  available  data  for  this  paper: 

a.  Latitude,  in  degrees  and  tenths. 

b.  Longitude,  in  degrees  and  tenths. 

c.  Past  12-hour  direction  of  movement,   in  degrees. 

d.  Past  12-hour  speed  of  movement,  in  knots. 

e.  Past  24-hour  direction  of  movement,  in  degrees. 

f.  Past  24-hour  speed  of  movement,  in  knots. 

g.  Size,  as  the  average  radius  of  the  outer  closed 
isobar,  in  whole  degrees  of  latitude. 

h.   Past  12-hour  change  of  size,  in  degrees  latitude. 

i.   Minimum  observed  sea-level  pressure,  in  whole 
millibars . 

j.   Past  12-hour  change  in  minimum  sea-level  pressure, 
in  mb. 

k.   Maximum  intensity  (maximum  observed  wind),  in  knots 

1.   Minimum  700-mb  height,  in  tens  of  meters. 

m.   Latitude  of  the  700-mb  ridge  north  of  the  storm, 
in  whole  degrees. 
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n.   700-mb  height  at  the  ridge  line  north  of  the 
storm,  in  tens  of  meters. 

o.   Longitude  at  35N  of  the  nearest  700-mb  trough  west 
of  the  storm,  in  whole  degrees. 

p.   700-mb  height  at  the  intersection  of  the  trough 
line  at  35N,  in  tens  of  meters. 

q.   Past  12-hour  change  of  intensity,  in  knots. 

r.   Past  24-hour  change  of  intensity,  in  knots. 

These  18  data  elements  were  available  for  each  six- 
hourly  observation  of  the  tropical  cyclones  examined  in  this 
study. 
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III.   PROCEDURES  AND  METHOD  OF  ANALYSIS 

A.   PRELIMINARY  CRITERIA  FOR  DATA  SELECTION 

Following  the  selection  of  the  area,  all  the  tropical 
cyclones  which  occurred  during  the  period  1960  through  1969 
were  examined.   The  tracks  of  these  storms  are  presented  in 
Appendix  A.   Because  of  the  large  variations  in  the  storm 
tracks,  the  cyclones  were  grouped  according  to  the  character- 
istics exhibited  by  the  individual  tracks.   This  analysis 
resulted  in  the  following  representative  classifications: 

(1)  East-West  moving  Storms:   Storms  that  generally  proceeded 
in  a  westerly  direction,  having  never  looped  or  recurved; 

(2)  Recurving  Storms:   Storms  which  experienced  a  clockwise 
change  in  the  direction  of  movement,  from  an  initial  westward 
component  to  an  eastward  component;  (3)  Looping  Storms:   Storms 
that  illustrated  a  complete  loop  in  the  track,  which  was  formed 
by  the  more  recent  path  of  the  storm  crossing  its  previous 
track;  (4)  Northeasterly  moving  Storms:   Storms  which  generally 
had  an  initial  northeasterly  heading,  and  which  continued  to 
track  to  the  northeast  of  its  initial  observation  point. 

For  the  purpose  of  this  study,  it  was  decided  to  investigate 
only  the  East-West  moving  storms  and  recurving  storms,  as 
defined  above.   Furthermore,  each  tropical  cyclone  was  required 
to  have  at  least  a  24-hour  history,  with  its  genesis  having 
occurred  east  of  125E.   This  requirement  eliminated  the  less 
intense,  short-lived  storms  which  would  have  otherwise  biased 
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the  rest  of  the  data.   Moreover,  a  more  representative  sample 
of  recurving  storms  was  obtained  by  excluding  the  recurving 
storms  which  had  any  portion  of  their  tracks  west  of  125E. 

In  addition,  a  storm  was  not  included  in  this  study  if 
its  first  observation  recorded  a  maximum  intensity  of  the 
storm  greater  than  65  knots.   Finally,  only  those  continuous 
track  segments  which  remained  over  the  open  ocean  were  con- 
sidered.  If  a  storm  encountered  a  land  mass  such  as  the  , 
Philippines,  Taiwan,  Japan  or  the  Chinese  mainland,  its  sub- 
sequent data  were  discontinued  after  the  most  recent  observation 
prior  to  landfall.   This  requirement  was  imposed  in  considera- 
tion of  the  recently  documented  effects  of  terrain  on  the 
behavior  of  tropical  cyclones  [Brand  1972] . 

Table  III  is  a  summary,  grouped  by  monthly  and  half -monthly 
periods,  of  the  storms  which  were  deleted  by  the  application  of 
the  preceding  criteria.   It  shows  that  of  the  original  295 
tropical  cyclones  which  occurred  during  1960-1969,  there  were 
24  which  experienced  looping  and  18  that  conformed  to  the  given 
definition  of  northeasterly  moving  storms.   Fourteen  recurving 
storms  had  paths  which  tracked  west  of  125E  longitude,  11  of 
which  later  crossed  land.   Only  five  storms  had  less  than  a 
24-hour  history,  caused  by  either  the  small  number  of  observa- 
tions made  in  the  storm  or  the  fact  that  the  storm  encountered 
land  shortly  after  the  first  observation.   Another  48  storms 
that  formed  west  of  125E  and  five  storms  that  had  an  initial 
recorded  intensity  greater  than  65  knots  were  deleted  from  the 
sample. 
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B.   DATA  UTILIZED 

5 

Table  IV  lists,  by  monthly  periods,   the  remaining  tropi- 
cal storms  and  typhoons  which  were  used  in  this  study.   The 
table  indicates  an  August-September  peak  for  tropical  storms 
and  typhoons,  which  compares  favorably  with  the  findings  of 
Brand  [1972]  for  the  25-year  period  1945-1969.   East-West 
storms  also  were  most  frequent  in  August  and  September,  whereas 
the  largest  number  of  recurving  storms  was  during  October. 

Figure  2  portrays  the  monthly  frequency  distribution  of 
the  3,950  six-hourly  observations  that  remained  after  excluding 
those  storms  that  did  not  satisfy  the  selection  criteria.   The 
maximum  number  of  six-hourly  observations  occurred  in  August, 
and  the  minimum  number  in  February.   It  is  interesting  to 
notice  that  even  though  the  month  of  February  had  the  fewest 
number  of  observations,  it  had  a  greater  number  of  storms  than 
did  the  month  of  January.   The  reason  for  this  can  be  realized 
by  examining  the  storm  tracks  in  Appendix  A,  which  illustrate 
the  variation  in  the  track  length,  and  thus  the  difference  in 
the  number  of  six-hourly  observations. 

Another  notable  feature  of  Fig.  2  is  the  limited  period 
during  which  the  largest  number  of  observations  occurred. 
Eighty-three  percent  of  the  total  number  of  East-West  observa- 
tions occurred  during  the  period  July  through  November.   Seventy- 
nine  percent  of  the  total  number  of  observations  in  the  recurving 
storms  occurred  between  August  and  November.   Together,  these 


5 

Storms  are  categorized  by  month  according  to  the  midpoint 

in  time  of  the  total  storm  track. 
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TABLE    IV 


Tropical  storms  and  typhoons  classified  as  East-West 
storms  and  recurving  storms,  as  separated  by  monthly 
periods    for    the   years    1960-1969 


Total  Percent  East-West  Recurving 

Tropical   Storms  of   Total  Storms  Storms 

and  Typhoons  Number  per  per 

Period  per  Period  of  Storms  Period  Period 


January 

3 

February 

4 

March 

5 

April 

5 

May 

4 

June 

10 

July 

23 

August 

38 

September 

39 

October 

29 

November 

18 

December 

4 

2% 

2 

3 

3 

2 

6 
12 
21 
21 
16 
10 

2 


1 

4 

3 

3 

4 

6 

21 

26 

26 

9 

9 

2 


2 

0 

2 

2 

0 

4 

2 

12 

13 

20 

9 

2 


Totals 


182 


100% 


114 


68 


two   periods    comprised    80    percent   of    the    total    number    of    1960- 
1969    six-hourly  observations,    and   are   the  object   of   examination 
in   the   following   sections. 

C.       ANALYSIS    OF   EAST-WEST    STORMS 

The   months    from  July    through   November    for    the   years    1960- 
1969   were   examined.      During   this   period   there  were    91   East-West 
storms,    consisting   of    1,641    six-hourly   observations.      The   data 
were    separated    into    two   periods   within    the    life    cycle   of    these 
storms.       The    first   period   contained   those    observations   during 
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Figure  2.   Monthly  frequency  distribution  of  tropical  cyclone 
occurrences  in  the  western  north  Pacific  for  tropical  cyclones 
which  reached  tropical  storm  or  typhoon  intensity.   The  occur- 
rences are  based  on  6-hourly  reports  during  the  period  1960- 
1969.   Distributions  are  also  presented  for  recurving  and  East- 
West  moving  tropical  cyclones. 
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which  the  storms  were  intensifying,  and  included  the  first 
six-hourly  observation  of  the  maximum  intensity.   Nine  of  the 
East-West  storms  encountered  land  prior  to  reaching  maximum 
intensity.   In  these  cases,  the  most  recent  six-hourly  observa- 
tion prior  to  landfall  was  treated  as  the  time  of  maximum 
intensity.   The  second  period  extended  from  the  time  the  storms 
started  to  weaken  -  or  from  the  second  observation  of  maximum 
intensity  -  to  the  final  six-hourly  observation  of  the  storms. 
It  should  be  pointed  out  that  the  second  period  did  not  include 
those  storms  that  experienced  landfall  after  reaching  maximum 
intensity.   For  this  reason,  the  point  of  maximum  intensity 
is  shown  as  discontinuous  in  Figs.  3,  4  and  5  to  indicate  the 
differences  in  the  sample. 

An  effort  was  made  to  show  only  the  major  characteristics 
of  these  storms  and  their  relationships  to  the  point  of  maximum 
intensity.   This  was  accomplished  by  plotting  for  each  storm 
only  those  averages  on  either  side  of  maximum  intensity  which 
included  two-thirds  of  the  sample  size  at  the  maximum  intensity 
value.   Thus  the  general  character  of  the  parameters  was 
maintained. 

1 .   Intensity 

Figure  3  portrays  the  monthly  variation  of  average 
intensity  relative  to  the  points  of  maximum  intensity  (maximum 
observed  wind  speed)  of  91  East-West  tropical  storms  and  typhoons. 
Tropical  storms  and  typhoons  during  October  were  less  intense 
throughout  the  intensification  period,  achieving  an  average 
maximum  intensity  of  79  knots.   Following  maximum  intensity, 
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Figure  3.   Intensity  versus  time  profiles  for  east  to  west 
moving  tropical  cyclones  ( july-November ,  1960-1969)  relative 
to  the  point  at  which  the  storms  reached  their  maximum 
intensity.   Monthly  profiles  are  presented  for  the  months 
July  through  November  as  well  as  a  mean  for  the  5-month  period. 
The  discontinuity  at  M  and  M1  exists  due  to  the  storms  hitting 
landfall  at  their  maximum  intensity. 
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the  October  storms  were  the  slowest  ones  to  weaken.   In  con- 
trast, the  month  having  storms  of  greatest  intensity,  reaching 
an  average  maximum  intensity  of  93  knots,  was  September. 
During  the  24-hour  period  preceding  maximum  intensity,  the 
November  storms  had  the  most  rapid  rate  of  intensification. 
Following  maximum  intensity,  the  November  storms  were  also  the 
most  intense,  while  the  storms  during  July  exhibited  the  fastest 
rate  of  dissipation. 

Compared  to  the  10-year  weighted  mean,  the  September 
storms  were  consistently  of  greater  intensity  both  before  and 
after  maximum  intensity.   During  the  intensification  period, 
August  and  October  storms  were  less  intense  than  the  mean  of 
storms  for  all  months.   It  is  of  particular  interest  to  notice 
that  during  the  dissipation  period,  the  earlier  season  months 
of  July  and  August  had  storms  that  were  less  intense  than  the 
10-year  mean  while  the  later  season  months  of  September, 
October  and  November  had  storms  of  greater  intensity  than  the 
mean. 

2 .   Speed  of  Movement 

Figure  4  presents  the  monthly  average  speed  of  movement, 
plotted  with  respect  to  the  time  of  maximum  intensity  of  the 
East-West  storms.   Although  the  range  of  speeds  is  small,  it  is 
significant  to  note  that  a  distinct  monthly  variation  does  exist. 
Figure  4  shows  that  October  storms  reached  their  maximum  speed 
of  movement  earlier  than  storms  in  other  months.   At  the  point 
of  maximum  intensity,  the  October  storms  had  the  smallest  speed 
of  movement  of  all  months,  and  experienced  a  slight  increase  in 
speed  after  maximum  intensity. 
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Figure  4.   Speed  of  movement  versus  time  profiles  for  east 
to  west  moving  tropical  cyclones  (July-November,  1960-1969) 
relative  to  the  point  at  which  the  storms  reached  their 
maximum  intensity.   Monthly  profiles  are  presented  for  the 
months  July  through  November  as  well  as  a  mean  for  the  5- 
month  period.   The  discontinuity  at  M  and  M'  exists  due  to 
the  storm  hitting  landfall  at  their  maximum  intensity. 
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The  September  storms  show  a  minimum  speed  of  movement 
at  the  same  six-hourly  observation  prior  to  maximum  intensity 
as  do  the  October  storms,  and  the  overall  average.   After 
this  minimum,  the  September  storms  demonstrated  the  greatest 
increase  in  speed  prior  to  maximum  intensity,  at  which  time 
they  attained  the  largest  speed  of  movement  of  all  months. 
Much  like  the  August  storms,  the  September  storms  showed  an 
increase  in  speed  of  movement  after  maximum  intensity.   After 
reaching  maximum  intensity  at  about  six  hours  into  the  dissipa- 
tion period,  the  September  storms  showed  a  continuous  and 
abrupt  decrease  in  speed,  whereas  the  August  storms  continued 
to  accelerate. 

The  speed  of  movement  patterns  for  the  months  of  July 
and  November  were  almost  exactly  opposite,  as  shown  in  Fig.  4. 
The  July  storms  experienced  their  minimum  speed  at  18  hours 
before  maximum  intensity,  when  the  November  storms  showed  a 
maximum  speed.   Furthermore,  as  the  speed  of  the  July  storms 
increased  toward  maximum  intensity,  the  speed  of  the  November 
storms  decreased.   The  converse  is  again  seen  following  maxi- 
mum intensity.   The  July  storms  showed  a  decrease  in  speed,  the 
November  storms  showed  an  initial  increase  in  speed. 

The  ten-year  mean  speed  of  movement,  shown  in  Fig.  4, 
shows  a  minimum  speed  being  reached  at  about  24  hours  preceding 
maximum  intensity,  followed  by  a  gradual  and  continuous  in- 
crease in  speed  as  the  maximum  intensity  is  approached.   Follow- 
ing maximum  intensity,  the  mean  speed  showed  a  general  decrease, 
Whereas  the  storms  in  July,  August  and  September  attain  maximum 
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speed  of  movement  either  at  or  following  maximum  intensity, 
the  storms  in  October  and  November  reach  their  maximum  speed 
of  movement  prior  to  maximum  intensity. 

Comparing  Figs.  2  and  3  it  is  seen  that  a  relation- 
ship exists  between  the  intensity  and  the  speed  of  movement. 
Prior  to  maximum  intensity ,  the  faster  moving  storms  (September) 
are  shown  to  correspond  with  those  of  maximum  intensity.   Simi- 
larly, the  slower  moving  storms  (October)  correspond  with  the 
storms  of  least  intensity.   These  findings  are  consistent  with 
those  of  Shea  [1972]  who  showed  that  the  faster  moving  hurri- 
canes in  the  Atlantic  Ocean  exhibit  stronger  winds  than  do  the 
slower  moving  storms. 
3 .   Storm  Size 

Figure  5  shows  the  monthly  variation  of  average  storm 
size   plotted  with  respect  to  the  points  of  maximum  intensity 
of  the  East-West  storms.   August  has  the  smaller  tropical 
storms  and  typhoons,  which  reach  largest  size  before  maximum 
intensity  and  continue  to  decrease  in  size  afterward.   On  the 
other  hand,  October  storms  show  a  dramatic  increase  in  size 
prior  to  maximum  intensity,  and  increase  to  the  largest  of  all 
months  after  maximum  intensity.   The  November  observations 
begin  as  the  largest  storm  size  of  all  months  prior  to  maximum 
intensity,  decrease  sharply  in  size  shortly  thereafter  and 
later  stabilize  within  24  hours  of  maximum  intensity  with  the 


Storm  size  was  defined  to  be  the  mean  radius  in  degrees 
of  latitude  from  the  center  of  the  tropical  cyclone  to  the 
outer  closed  surface  isobar. 
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Figure  5.   Tropical  cyclone  size  (average  radius  to  outer 
closed  surface  isobar  in  degrees  latitude)  versus  time 
profiles  for  east  to  west  moving  tropical  cyclones  (July- 
November,  1960-1969)  relative  to  the  point  at  which  the 
storms  reached  their  maximum  intensity.   Monthly  profiles 
are  presented  for  the  months  July  through  November  as 
well  as  a  mean  for  the  5-month  period.   The  discontinuity 
at  M  and  M1  exists  due  to  the  storms  hitting  landfall  at 
their  maximum  intensity. 
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second-largest  storms.   In  comparison  with  the  other  months, 
the  month  of  September  appears  generally  void  of  either  maxi- 
mum or  minimum  extremes  in  storm  size. 

In  Fig.  5,  the  10-year  mean  storm  size  for  the  period 
July  through  November  shov/s  a  monthly  stratification  within 
24  hours  of  maximum  intensity.   The  distribution  of  the 
monthly  average  size  of  tropical  cyclones  as  shown  in  Fig.  5 
gives  evidence  of  a  seasonal  preference  for  both  very  large 
and  very  small  tropical  storms  and  typhoons.   The  smaller  size 
storms  are  shown  to  occur  in  July  and  August,  and  the  larger 
storms  during  the  later  months  of  September,  October  and 
November. 

In  summary,  a  comparison  of  Figs.  3,  4  and  5  shows 
the  existence  of  some  definite  correlations.   While  September 
is  the  month  of  the  most  intense  and  fastest  moving  storms 
prior  to  maximum  intensity,  it  is  not  the  month  that  has  the 
largest  size  storms.   It  is  the  least  intense,  slower  moving 
storms  of  October  which  are  the  largest  storms.   The  more  in- 
tense, faster  moving  storms  of  August  are  the  smallest  size 
storms . 

After  maximum  intensity,  the  least  intense  storms  of 
August  continue  to  be  the  fastest  moving  storms,  as  well  as  the 
smallest.   The  more  intense  storms  of  the  later  season  (Septem- 
ber, October  and  November)  tend  to  be  the  larger  storms. 

D.   ANALYSIS  OF  RECURVING  STORMS 

The  months  of  August  through  November  for  the  years  1960- 
1969  were  examined.   This  four-month  period  included  54 
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recurving  storms,  accounting  for  1,535  six-hourly  observations. 
As  was  the  case  for  the  East-West  storms,  the  six-hourly  obser- 
vations were  plotted  relative  to  the  point  of  maximum  intensity. 
The  data  were  separately  composited  during  two  other  periods. 

The  first  composite  covered  the  period  prior  to  the  point  of 

7 

recurvature.    The  second  composite  covered  the  period  ex- 
tending from  the  point  of  recurvature  to  the  last  six-hourly 
observation. 

The  criterion  used  for  plotting  the  singular  six-hourly 
observations  of  the  recurving  storms  was  that  only  those  aver- 
ages which  included  two-thirds  of  the  sample  size  at  the  point 
of  recurvature  were  plotted  on  either  side  of  the  point  of 
recurvature.  Utilizing  this  method,  the  major  characteristics 
of  the  recurving  storms  as  related  to  the  point  of  recurvature 
were  displayed. 

1 .   Intensity 

Curves  portraying  the  average  monthly  variation  of  inten- 
sity prior  and  subsequent  to  maximum  intensity  of  the  recurving 
storms  are  presented  in  Fig.  6.   A  survey  of  Fig.  6  reveals  a 
few  salient  facts.   For  the  recurving  storms,  a  much  greater 
number  of  six-hourly  observations  exists  both  before  and  after 
maximum  intensity  than  for  the  East-West  storms  discussed 
earlier.   Furthermore,  the  number  of  observations  before  the 
point  of  recurvature  was  larger  than  after  recurvature.   Based 
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The  observation  at  which  the  track  of  the  tropical 

cyclone  demonstrates  a  clockwise  change  in  the  direction  of 
movement,  from  a  westward  component  to  an  eastward  component 
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Figure  6.   Intensity  versus  time  profiles  for  recurving 
tropical  cyclones  (August-November,  1960-1969)  relative 
to  the  point  at  which  the  storms  reached  their  maximum 
intensity.   Monthly  profiles  are  presented  for  the 
months  August-November  as  well  as  a  mean  for  the  4 -month 
period. 
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upon  the  criterion  for  inclusion  of  these  values,  the  profiles 
indicate  that  the  recurving  tropical  storms  and  typhoons  were 
consistently  more  intense  than  the  East-West  moving  tropical 
cyclones  during  the  same  month.   In  addition,  September  and 
November  storms  had  the  longest  tracks  before  recurvature.   The 
plots  further  indicate  an  early  seasonal  preference  for  the 
less  intense  recurving  tropical  cyclones,  namely,  during  the 
month  of  August.   More  intense  recurving  tropical  storms  and 
typhoons  tend  to  occur  in  September,  October  and  November. 

Figure  7  shows  the  variation  of  the  monthly  average 
intensity  with  respect  to  the  point  of  recurvature.   The 
September  tropical  cyclones  reached  maximum  intensity  more  than 
two  days  prior  to  the  point  of  recurvature.   November  storms 
showed  a  continuous  increase  in  intensity  from  three  days  be- 
fore recurvature  up  to  the  point  of  greatest  intensity  of  all 
months  at  12  hours  prior  to  recurvature.   The  tropical  cyclones 
during  October  demonstrated  a  symmetric  bimodal  maximum  intensity 
with  respect  to  the  time  of  recurvature,  with  a  relative  minimum 
at  recurvature.   By  contrast,  August  storms  reached  peak  inten- 
sity after  recurvature. 

For  the  ten-year  weighted  mean  shown  in  Fig.  7,  the 
monthly  average  maximum  intensity  occurred  more  than  24  hours 
prior  to  the  point  of  recurvature.   Riehl  [1971]  examined  the 
intensity  of  66  recurving  typhoons  for  the  period  1957-1968  and 
concluded  that  virtually  all  typhoons  reached  their  peak  inten- 
sity at,  or  a  little  before,  the  point  of  recurvature  and  sub- 
sequently decreased. 

40 


110 


100    — 


H 
O 


H 


w  80 

u 


70 


60 


50 


NUMBER  OF  TROPICAL 
MONTH        OCCLOSES    AT    R 


Aug 

Scpc 

Occ 

Nov 


(Au8-Nov) 


-    V- 


-144 


■120 


•96 


•72 


•48 


-24 


24 


48 


BEFORE 


AFTER 


(HOURS) 
RECURVATURE  RECURVATURE 


Figure  7.  Intensity  versus  time  profiles  for  recurving 
tropical  cyclones  (August-November,  1960-1969)  relative 
to  the  point  of  recurvature.  Monthly  profiles  are  pre- 
sented for  the  months  August-November  as  well  as  a  mean 
for  the  4-month  period. 
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2 .   Speed  of  Movement 

The  monthly  average  speed  of  movement  variations  are 
presented  in  Fig.  8,  with  respect  to  the  point  of  recurvature. 
It  is  interesting  to  note  that  except  for  September  storms, 
which  experienced  minimum  speed  of  movement  more  than  three  and 
one-half  days  before  recurvature,  all  the  storms  had  a  minimum 
speed  within  12  hours  prior  to  the  time  of  recurvature.   Except 
during  September,  all  the  storms  showed  a  marked  acceleration 
immediately  after  recurvature.   The  largest  increase  in  speed 
following  recurvature  occurred  in  November.   After  a  monthly 
average  speed  of  about  ten  knots  at  the  point  of  recurvature, 
the  November  tropical  storms  and  typhoons  accelerated  to  an 
average  speed  of  approximately  27  knots. 

Figure  8  further  shows  the  speed  of  movement  after 
recurvature  generally  increased  with  the  progression  of  the 
season  from  August  to  November.   This  is  consistent  with  the 
findings  of  Burroughs  and  Brand  [1972] ,  who  further  developed 
forecast  equations  for  predicting  the  speed  of  movement  of  tropi- 
cal storms  and  typhoons  after  recurvature. 

Comparing  Fig.  8  with  Fig.  7  indicated  that  within  24 
hours  prior  to  recurvature,  the  less  intense  storms  of  August 
and  October  were  also  the  slower  moving  storms.   The  more  in- 
tense and  faster  moving  storms  occurred  in  September  and  November. 
Of  particular  interest  is  the  fact  that  the  most  intense  storms 
of  November  experienced  their  maximum  intensity  just  six  hours 
before  reaching  their  minimum  speed  of  movement.   After  recurva- 
ture, November  storms  had  both  the  most  intense  and  fastest 
moving  tropical  storms  and  typhoons. 
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Figure  8.   Speed  of  movement  versus  time  profiles  for 
recurving  tropical  cyclones  (August-November,  1960-1969 
relative  to  the  point  of  recurvature.   Monthly  profiles 
are  presented  for  the  months  August-November  as  well  as 
a  mean  for  the  4-month  period. 
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3.   Storm  Size 

Figure  9  shows  the  variation  of  the  monthly  storm  size 
for  recurving  tropical  cyclones.   Furthermore,  Fig.  9  shows 
that  both  very  large  and  very  small  tropical  storms  and  typhoons 
have  seasonal  preferences.   The  earlier  season  storms  of  August 
were  the  smaller  ones.   The  maximum  size  of  August  storms 
occurred  two  and  one-half  days  before  recurvature.   After  this 
time,  they  generally  decreased  in  size  until  six  hours  prior  to 
recurving,  at  which  time  they  began  to  steadily  increase  in 
size  for  another  30  hours. 

In  comparison  with  the  10-year  weighted  mean,  Fig.  9 
clearly  shows  that  within  two  days  prior  to  recurvature,  August 
and  November  had  the  smaller  storms  whereas  September  and 
October  had  the  larger  storms.   The  summing  of  opposite  tenden- 
cies in  the  different  months  resulted  in  a  rather  flat  curve  of 
no  significant  size  variations.   From  August  to  October,  there 
appears  to  be  a  definite  preference  for  the  larger  storms  later 
in  the  season.   The  October  storms  had  minimum  size  two  and  one- 
half  days  before  recurvature.   Then  the  storms  increased  in  size 
and  reached  the  maximum  size  of  all  months  at  30  hours  before 
recurvature.   After  interim  fluctuations  in  size,  the  October 
storms  again  reached  the  same  maximum  size  at  six  hours  before 
recurvature  and  at  24  hours  after  recurvature. 

The  September  storms  attained  maximum  size  30  hours 
prior  to  recurving,  and  generally  decreased  in  size  thereafter, 
as  shown  in  Fig.  9.   November  had  a  maximum  storm  size  more  than 
three  and  one-half  days  before  recurvature,  then  decreased  to  a 
minimum  size  12  hours  before  recurvature.   The  November  storms 
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then  increased  in  size  through  recurvature  to  reach  a  smaller, 
secondary  maximum  18  hours  after  recurvature. 

The  seasonal  variation  of  the  parameters  for  recurving 
storms,  as  shown  in  Figs.  7,  8  and  9,  suggest  several  inter- 
relationships.  Prior  to  the  point  of  recurvature,  the  less 
intense,  slower  moving  tropical  storms  and  typhoons  of  August 
were  observed  as  also  the  smallest  storms.   The  more  intense 
storms  of  September  and  November  were  also  the  faster  moving 
storms,  but  were  not  the  largest  storms.   The  August  storms  dis- 
played practically  the  same  characteristics  after  recurvature  as 
they  did  before  recurvature;  they  continued  in  time  as  the  least 
intense,  slowest  moving  and  smallest  storms  of  the  period 
studied. 

E.   COMPARISON  OF  THE  10-YEAR  WEIGHTED  MEANS  OF  EAST-WEST  AND 
RECURVING  STORMS 

For  ease  of  comparison  the  10-year  weighted  means  of  storm 
intensity,  speed  of  movement  and  size  are  presented  for  the 
East-West  and  recurving  storms  in  Figs.  10  and  11,  respectively. 
During  the  period  48  to  24  hours  prior  to  maximum  intensity,  the 
average  of  the  East-West  storms  (Fig.  10)',  showed  a  decrease 
in  speed  of  movement  while  intensifying.   In  the  final  24  hours 
before  reaching  maximum  intensity,  the  East-West  storms  accel- 
erated.  Furthermore,  the  East-West  storms  tended  to  generally 
decrease  in  size  throughout  both  the  intensification  and  dissipa- 
tion periods. 

In  the  mean,  the  maximum  intensity  of  the  recurving  storms 
(Fig.  11),  was  reached  21  hours  prior  to  recurvature.   The  mean 


46 


90 


to 


80 


70 


60 


12 


to 


11 

5 


INTENSITY 


SPEED  OF  MOVEMENT 


SIZE 


w 


a 

o 


4 


48 


1 


J. 


-24 

BEFORE  MAXIMUM 
INTENSITY 


M  M' 


(HOURS) 


24 


AFTER  MAXIMUM 
INTENSITY 


Figure  10.   Comparison  of  the  mean  intensity,  speed  and  size 
profiles  for  the  east  to  west  moving  tropical  cyclones  (July- 
November,  1960-1969)  relative  to  the  point  at  which  the  storms 
reach  their  maximum  intensity. 
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Figure  11.   Comparison  of  the  mean  intensity,  speed  and  size 
profiles  for  the  recurving  tropical  cyclones  (August-November, 
1960-1969)  relative  to  the  point  of  recurvature. 
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speed  of  movement  showed  a  minimum  speed  six  hours  before 
recurvature,  with  continued  acceleration  thereafter  until  the 
maximum  speed  was  reached  at  30  hours  after  recurvature.   After 
attaining  maximum  size  at  30  hours  before  recurvature,  the 
recurving  storms  showed  an  overall  decrease  in  size  afterward, 
with  very  little  variation  through  the  time  of  recurvature. 
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IV.   STATISTICAL  CALCULATIONS 

The  computer  program  used  in  this  study  for  developing 
the  tables  in  Appendices  B  and  C  was  from  the  Biomedical 
(BMD  02R)  programs  [Dixon,  1966] .   This  program  is  currently 
on  file  at  the  Statistical  Library  of  the  W.  R.  Church  Com- 
puter Facility  at  the  Naval  Postgraduate  School. 

Appendices  B  and  C  present  statistical  correlations  for 
the  East-West  and  recurving  tropical  storms  and  typhoons  data 
examined  earlier  in  this  study.   Each  table  lists  the  means, 
standard  deviations  and  correlations  of  the  eighteen  available 
tropical  cyclone  parameters.   The  code  explanations  are: 

(1)  LAT        latitude,  in  degrees 

(2)  LONG        longitude,  in  degrees 

(3)  12  DIR     past  12-hour  direction  of  movement,  in  degrees 

(4)  12  SPD     past  12-hour  speed  of  movement,  in  knots 

(5)  24  DIR     past  24-hour  direction  of  movement,  in  degrees 

(6)  24  SPD     past  24-hour  speed  of  movement,  in  knots 

(7)  SIZE       the  average  radius  of  the  outer  closed 

isobar,  in  degrees  of  latitude 

(8)  12  C  SIZ    past  12-hour  change  of  size,  in  degrees 

latitude 

(9)  SLP        minimum  observed  sea-level  pressure,  in 

millibars 

(10)  12  C  SLP   past  12-hour  change  in  minimum  sea-level 

pressure,  in  mb 

(11)  MAX  I       maximum  intensity  (maximum  observed  wind 

speed) ,  in  knots 

(12)  MIN  7  HT   minimum  700-mb  height,  in  tens  of  meters 
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(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

7  R  LT     latitude  of  the  700-mb  ridge  north  of  the 
storm,  in  degrees 

7  R  HT     700-mb  height  at  the  ridge  true  north  of 
the  storm,  in  tens  of  meters 

7  T  LONG   longitude  at  35N,  of  the  nearest  700-mb 
trough  west  of  the  storm,  in  degrees 

7  T  HT    700-mb  height  at  the  intersection  of  the 
trough  line  at  35N,   in  tens  of  meters 

12  C  I    past  12-hour  change  of  intensity,  in  knots 

24  C  I     past  24-hour  change  of  intensity,  in  knots 

A.   THE  CORRELATION  COEFFICIENT 

The  various  measures  of  correlation  indicate  the  degree 
of  association  between  the  various  parameters.   The  product- 
moment  correlation  coefficient  represents  the  degree  of  linear 
relationship  between  any  two  variables.   Because  the  correla- 
tions are  based  on  data  over  a  10-year  period,  the  results  are 
generally  representative. 

Since  successive  data  are  usually  positively  correlated  (due 
to  persistence) ,  an  adjustment  should  be  made  to  the  total  num- 
ber of  six-hourly  observations  for  interpretation  of  the  signi- 
ficance of  correlation  data.   Panofsky  and  Brier  [1958]  pointed 
out  that,  approximately,  each  observation  is  independent  of  the 
observation  three  days  prior.   However,  within  a  tropical  cyclone, 
a  complete  exchange  of  mass  occurs  within  24  hours.   Therefore, 
with  four  six-hourly  observations  per  day,  the  number  of  six- 
hourly  observations  (at  the  top  of  each  table)  must  be  divided 
by  four,  yielding  the  effective  number  of  independent 
observations,  N. 
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1.   Tests  of  Significance  of  r 

The  only  requirement  for  computation  of  the  correla- 
tion coefficient,  r,  for  a  given  sample  is  that  the  values 
of  the  variables  in  the  sample  be  truly  quantitative.   A 
positive  value  of  r  is  obtained  whenever  the  relationship  be- 
tween the  two  variables  is  such  that  one  of  the  variables 
tends  to  increase  if  the  other  variable  increases.   On  the 
other  hand,  a  negative  value  of  r  results  whenever  the  rela- 
tionship between  the  two  variables  is  such  that  one  of  the 
variables  tends  to  decrease  if  the  other  variable  increases. 

To  test  the  significance  of  a  correlation  coefficient 
between  any  two  of  the  variables,  one  must  decide  whether  or 
not  the  value  of  r  calculated  from  a  sample  is  significantly 
different  from  the  population  value  p=0.   The  decision  is 
whether  or  not  to  reject  the  null  hypothesis,  H„ ,  that  the 
value  of  p  is  zero,  and  accept  the  alternative,  H  ,  that  p  is 
different  from  zero.   Table  V  contains  the  smallest  values  of 
|r|  that  may  be  considered  significantly  different  from  zero 
for  three  levels  of  significance  and  for  various  values  of  N. 

To  illustrate  the  use  of  these  statistical  concepts  in 

this  study,  the  following  example  is  given.   Consider  an  ob- 

g 
served  correlation  coefficient,  r=.411,  and  a  sample  size 

N=23.   The  test  of  H  •   p=0 ,  H  :   p^O  is  made  from  Table  V 

using  the  values  in  the  columns  under  10%,  5%,  and  1%  in  the 

row  for  N=23.   Under  5%,  the  number  0.396  is  tabulated.   Thus 

there  are  only  five  chances  in  100  that  a  value  of  Irl  larger 


N  is  the  effective  number  of  independent  data  pairs 
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TABLE  V 
Tabulation  of  correlation  coefficients  at  the 
10%,  5%  and  1%  levels  of  significance. 


N 

10% 

5% 

1% 

N 

10% 

5% 

1% 

1 

.988 

.997 

1.000 

23 

.335 

.396 

.505 

2 

.900 

.950 

.990 

24 

.329 

.388 

.496 

3 

.805 

.878 

.959 

25 

.323 

.381 

.487 

4 

.729 

.811 

.917 

26 

.317 

.374 

.478 

5 

.669 

.754 

.874 

27 

.311 

.367 

.470 

6 

.622 

.707 

.834 

28 

.306 

.361 

.463 

7 

.582 

.666 

.798 

29 

.301 

.355 

.456 

8 

.549 

.632 

.765 

30 

.296 

.349 

.449 

9 

.521 

.602 

.735 

35 

.275 

.325 

.418 

10 

.497 

.576 

.708 

40 

.257 

.304 

.393 

11 

.476 

.553 

.684 

45 

.293 

.288 

.372 

12 

.458 

.532 

.661 

50 

.231 

.273 

.354 

13 

.441 

.514 

.641 

60 

.211 

.250 

.325 

14 

.426 

.497 

.623 

70 

.195 

.232 

.302 

15 

.412 

.482 

.606 

80 

.183 

.217 

.283 

16 

.400 

.468 

.590 

90 

.173 

.205 

.267 

17 

.389 

.456 

.575 

100 

.164 

.195 

.254 

18 

.378 

.444 

.561 

125 

.156 

.174 

.228 

19 

.369 

.433 

.549 

150 

.143 

.159 

.208 

20 

.360 

.423 

.537 

200 

.125 

.138 

.181 

22 

.383 

.404 

.515 

300 

.103 

.113 

.148 
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than  0.396  would  occur  by  pure  chance  in  drawing  an  independent 
sample  of  23  observations  from  a  population,  in  which  there 
really  is  no  linear  relationship  between  the  two  variables.   In 
other  words,  0.396  is  the  smallest  value  of  |r|  that  can  be 
considered  significant  at  the  5%  significance  level  for  23 
independent  observations  of  two  variables.   Because  the  ob- 
served value,  0.411,  of  r  is  larger  than  the  value  in  Table  V, 
0.39  6,  it  is  concluded  that  the  value  of  r  computed  from  the 
sample  is  significantly  different  from  zero  at  the  5%  signifi- 
cance level.   Therefore,  the  null  hypothesis  H_,  that  there  is 
no  linear  relation  between  the  two  variables,  is  rejected. 

Furthermore,  notice  that  the  tabulated  value  on  the 
line  for  N=23  in  the  column  under  1%  is  0.505.   Since  the 
observed  value  of  r=0.411  is  less  than  the  table  value  0.505, 
it  is  concluded  that  the  observed  value  is  significantly  dif- 
ferent from  the  population  value  p=0  at  the  10%  and  5%  levels 
of  significance,  but  not  significantly  different  from  p=0  at 
the  1%  level. 

2 .   Application  to  24-hour  Change  of  Intensity 

To  further  examine  the  intensity  parameter,  a  summary 
of  the  four  highest  correlation  coefficients  of  parameter  18, 
the  past  24-hour  change  of  intensity,  was  constructed.   This 
was  done  as  a  diagnostic  study  to  look  for  relationships  be- 
tween the  parameters,  and  to  see  if  these  relationships  are 
physically  realistic.   Tables  VI,  VII,  VIII  and  IX  summarizes 
these  coefficients  before  and  after  maximum  intensity  for  East- 
West  storms,  and  before  and  after  the  time  of  recurvature  for 
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recurving  storms.   The  number  within  parentheses  indicates 
the  variable  number,  as  listed  in  the  previous  section.   Each 
correlation  coefficient  was  tested  for  a  1%  level  of  signifi- 
cance as  described  above.   In  those  cases  for  which  less  than 
four  variables  were  significant  at  the  1%  level,  additional 
variables  were  added  at  the  5%  and  10%  levels  and  indicated 
by  asterisks.   The  correlation  coefficients  computed  from  the 
combined  data  of  all  months  are  given  at  the  bottom  of  the 
tables  for  comparison. 

Table  VI  summarizes  the  correlation  coefficients  for 
the  East-West  storms  during  the  period  before  maximum  intensity. 
As  could  be  expected,  the  past  12-hour  change  of  intensity 
(parameter  17)  was  the  most  frequent  as  well  as  the  largest 
correlation  coefficient.   In  fact,  it  only  occurred  in  the 
column  of  the  largest  correlation  coefficient  in  this  table. 
In  most  months  persistence  was  quite  a  good  forecast.   The  ex- 
plained variance  from  this  parameter  alone  ranged  from  about 
60%  in  April  and  May  to  84%  in  October.   In  the  column  of  second- 
largest  correlations,  maximum  intensity  (parameter  11)  appeared 
in  the  five  months  having  the  greatest  number  of  six-hourly 
observations.   The  12-hour  change  in  sea-level  pressure  (para- 
meter 10)  occurred  the  most  number  of  times  as  the  third-largest 
correlation  coefficient,  and  was  a  negative  value  each  time. 
The  fourth-largest  correlation  coefficient  column  showed  the 
minimum  700-mb  height  (parameter  12)  to  occur  the  most  often, 
although  the  months  having  the  greatest  number  of  six-hourly 
observations  favored  sea-level  pressure  (parameter  9).   Because 
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TABLE  VI 

Four  highest  correlation  coefficients  of  the  past  24-hour 
change  of  maximum  intensity  (parameter  18)  for  the  period 
before  maximum  intensity  of  the  East-West  tropical  storms 
and  typhoons.   The  number  in  parantheses  denotes  the  variable 
number  listed  at  the  beginning  of  Section  IV. 


PERIOD        i  2               3              4 

FEBRUARY  -0.812(10)  0.725(8)** 

MARCH  0.840(3)  0.828(5) 

APRIL        0.782(17)  -0.611(9)**  -0.591(12**  0.546(11)* 

MAY          0.775(17)  0.690(3)  0.656(11)  -0.597(10)** 

JUNE  0.832(17)  0.625(14)  0.490(1)**  -0.430(7)* 

JULY         0.794(17)  0.571(11)  -0.474(7)  -0.470(10,12) 

AUGUST       0.857(17)  0.581(11)  -0.986(10)  -0.397(9) 

SEPTEMBER     0.876(17)  0.550(11)  -0.536(10)  -0.475(9) 

OCTOBER       0.916(17)  0.879(11)  -0.874(10)  -0.820(12) 

NOVEMBER      0.908(12)  0.731(11)  -0.620(9)  -0.577(12) 

ALL  MONTHS    0.846(17)  0.593(11)  -0.491(9)  -0.487(10) 

**  Significant  at  the  5%  level. 
*  Significant  at  the  10%  level. 
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both  parameters  9  and  12  are  highly  correlated  with  the  maxi- 
mum observed  wind  speed  (parameter  11) ,  which  frequently  ap- 
peared as  the  second  highest  correlant,  little  new  information 
is  added  by  these  two  parameters. 

Table  VII  shows  a  summary  of  the  correlation  coef- 
ficients for  the  period  after  maximum  intensity  of  the  East- 
West  storms.   As  was  the  case  for  the  period  before  maximum 
intensity,  the  past  12-hour  change  of  intensity  (parameter 
17)  occurred  most  often  as  the  largest  correlation  coefficient. 
The  12-hour  change  of  sea-level  pressure  (parameter  10)  ap- 
peared more  times  than  any  other  parameter  as  the  second- 
largest  correlation  coefficient,  and  each  time  it  was  a  negative 
value.   As  shown  in  Table  VII,  there  were  no  correlation  coef- 
ficients with  values  significant  at  the  1%  level  in  the  columns 
of  the  third-  and  fourth-largest  values  of  r.   This  agrees  with 
the  results  obtained  in  the  sample  for  all  months  combined,  and 
implies  that  it  is  more  difficult  to  accurately  forecast,  by 
statistical  methods,  the  intensity  changes  after  maximum 
intensity. 

A  tabulation  of  the  four  largest  correlation  coefficients 
for  the  recurving  storms  during  the  period  prior  to  recurvature 
is  shown  in  Table  VIII.   The  past  12-hour  change  of  intensity 
(parameter  17)  dominated  the  r  values  in  the  column  of  largest 
correlation  coefficients,  although  July  storm  intensity  change 
had  the  largest  correlation  coefficient  of  0.985  with  the 
storm's  latitude  (parameter  1).   Of  the  second-largest  correla- 
tion coefficients,  the  12-hour  change  of  sea-level  pressure 
(parameter  10)  occurred  most  frequently.   Eight  months  are 
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TABLE    VII 

Four  highest   correlation   coefficients   of   the   past   24-hour 
change   of  maximum   intensity    (parameter   18)    for   the   period 
after  maximum  intensity   of    the   East-West   tropical    storms    and 
typhoons.      The   number   in   parentheses   denotes    the   variable 
number   listed   at   the   beginning  of   Section   IV. 

period  1  2  3  4 

JANUARY  0.964(5)**  0.955(3)**  -0.926(9)*  -0.920(12)* 

FEBRUARY  0.725(11)**  0.682(17)** 

MARCH  0.829(3)**  0.815(5)** 

APRIL  -0.815(10)**  0.720(11)**  0.713(17)**      -0.693(12)** 

MAY  0.852(17) 

JULY  0.780(17)  -0.461(10)  0.326(11)**      -0.304 

AUGUST  0.799(17)  -0.586(10)  0.379(11)**      -0.320(9)** 

SEPTEMBER  0.738(17)  -0.326(10)**  0.282(2)  0.258(15)* 

OCTOBER  0.854(17)  -0.645(10)* 

NOVEMBER  0.742(17)  -0.563(1)**  -0.443(10)* 

DECEMBER  0.973(17)**  -0.926(1)* 

ALL  MONTHS         0.768(17)  -0.440(10)  0.199(11)**         0.182(2)** 

**   Significant   at  the   5%   level. 
*  Significant  at  the   10%   level. 
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TABLE  VIII 

Four  highest  correlation  coefficients  of  the  past  24-hour 
change  of  maximum  intensity  (parameter  18)  for  the  period 
before  recurvature  of  the  recurving  tropical  storms  and 
typhoons.   The  number  in  parentheses  denotes  the  variable 
number  listed  at  the  beginning  of  Section  IV. 


PERIOD 

1 

2 

3 

4 

JANUARY 

0.844(12)** 

0.836(16) ** 

0.747(14)* 

0.740(17)* 

MARCH 

0.947(17) 

-0.901(10) 

-0.820(13) 

-0.739(1) 

APRIL 

0.787(17) 

-0.517(10)** 

0.433(16) * 

JUNE 

0.918(17) 

-0.690(10) 

-0.591(12)** 

0.586(11)** 

JULY 

0.985(1) 

-0.963(13) 

-0.953(10) 

-0.938(6) 

AUGUST 

0.889(17) 

-0.683(10) 

-0.313(1)** 

SEPTEMBER 

0.867(17) 

-0.592(10) 

-0.477(1) 

-0.334(13) 

OCTOBER 

0.854(17) 

-0.703(10) 

0.297(11) 

0.278(8)** 

NOVEMBER 

0.866(17) 

-0.603(10) 

DECEMBER 

0.745(17) 

-0.646(7)** 

ALL  MONTHS 

0.871(17) 

-0.641(10) 

-0.245(1) 

0.177(11) 

**  Significant  at  the  5%  level. 
*  Significant  at  the  10%  level. 
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listed  in  Table  VIII  as  having  a  third-largest  correlation 
coefficient  significant  at  least  at  the  10%  level.   It  is 
interesting  to  note  that  none  of  these  eight  months  had  the 
same  third-largest  parameter.   These  parameters  included  the 
700-mb  ridge  latitude  (parameter  13) ,  the  700-mb  ridge  height 
(parameter  14),  and  the  700-mb  trough  height  (parameter  16). 
Also  of  interest  is  the  fact  that  the  computed  values  of  r 
for  all  months  combined  during  this  period  were  significant  at 
the  1%  level. 

Table  IX  presents  the  correlation  coefficients  for  the 
period  after  recurvature  of  the  recurving  storms.   Consistent 
with  Tables  VI,  VII  and  VIII,  the  past  12-hour  change  in 
intensity  (parameter  17)  was  the  most  recurrent  parameter  with 
the  largest  correlation  coefficients.   All  values  in  column  one 
were  significant  at  the  1%  level.   The  12-hour  change  of  sea- 
level  pressure  (parameter  10)  appeared  most  often  as  the  second- 
largest  correlation  coefficient  during  this  period.   The  third- 
largest  correlation  coefficient  that  occurred  most  frequently 
was  the  latitude  of  the  storm  (parameter  1) .   The  700-mb  ridge 
height  (parameter  14)  had  the  greatest  number  of  occurrences 
as  the  fourth-largest  correlation  coefficient,  but  did  not 
occur  at  the  1%  level  of  significance.   As  during  the  period 
before  recurvature  (Table  VIII) ,  the  four  largest  correlation 
coefficients  for  all  months  combined  were  all  significant  at 
the  1%  level. 
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TABLE  IX 

Four  highest  correlation  coefficients  of  the  past  24-hour 
change  of  maximum  intensity  (parameter  18)  for  the  period 
after  recurvature  of  the  recurving  tropical  storms  and 
typhoons.   The  number  in  parentheses  denotes  the  variable 
number  listed  at  the  beginning  of  Section  IV. 


PERIOD 

1 

2 

3 

4 

JANUARY 

0.856(17) 

-0.820(10) 

MARCH 

-0.942(10) 

0.813(17)** 

-0.718(12)** 

-0.717(14)** 

JUNE 

0.860(17) 

-0.746(10) 

-0.625(1) ** 

0.576(14)* 

JULY 

-0.988(12) 

-0.984(6) 

-0.979(9) 

-0.976(12) 

AUGUST 

0.840(17) 

-0.565(10) 

-0.406(1) 

0.405(11) 

SEPTEMBER 

0.726(17) 

0.467(12)** 

-0.461(10) ** 

0.436(9)* 

OCTOBER 

0.887(17) 

-0.704(10) 

-0.654(1) 

-0.464(6) 

NOVEMBER 

0.766(17) 

-0.616(1) 

0.578(11) 

-0.568(4) 

DECEMBER 

0.975(17) 

0.698(7) 

-0.669(1) 

ALL  MONTHS 

0.817(17) 

-0.600(10) 

-0.393(6) 

-0.391(4) 

**  Significant  at  the  5%  level. 
*  Significant  at  the  10%  level. 
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V.   SUMMARY  AND  CONCLUSIONS 

Available  tropical  cyclone  data  for  a  10-year  period  were 
examined.   Tropical  storm  and  typhoon  tracks  which  were  clas- 
sified as  East-West  moving  and  recurving  storms  were  subjected 
to  the  following  selection  criteria:   (1)  genesis  must  occur 
east  of  125E,  (2)  initial  observation  of  intensity  cannot 
exceed  65  knots,  (3)  the  storm  must  have  at  least  a  24-hour 
history,  (4)  recurving  storms  can  have  no  portion  of  their 
track  west  of  125E,  and  (5)  if  a  storm  track  encountered  land, 
all  subsequent  data  were  discontinued  after  the  most  recent 
observation  prior  to  landfall.   The  application  of  the  above 
criteria  resulted  in  a  data  sample  consisting  only  of  open- 
ocean  observations. 

Analysis  of  the  data  revealed  significant  monthly  and 
seasonal  variations  of  intensity,  speed  of  movement  and  size. 
For  the  East-West  moving  storms,  August  storms  were  the  smallest 
(size  defined  as  the  mean  radius  from  the  center  of  the  tropical 
cyclone  to  the  outer  closed  surface  isobar) .   In  addition,  the 
August  storms  were  both  less  intense  and  faster  moving  than 
the  10-year  weighted  means.   The  most  intense  and  fastest  moving 
East-West  tropical  cyclones  occurred  in  September.   October  had 
the  largest  size  East-West  storms.   The  October  storms  were  also 
the  least  intense  and  slowest  moving  East-West  storms. 

The  recurving  storms  data  showed  August  to  have  the  least 
intense,  slowest  moving  and  smallest  size  storms.   October  had 
the  largest  size  recurving  storms.   The  most  intense  and  fastest 
moving  recurving  storms  occurred  in  November. 
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The  monthly  correlations  between  18  parameters  of  tropical 
storm  and  typhoon  data  were  computed  for  four  composited 
periods:   before  and  after  maximum  intensity  of  East-West 
storms,  and  before  and  after  recurvature  for  recurving  storms. 
In  particular  the  correlation  coefficients  of  the  past  24-hour 
change  of  intensity  were  examined.   The  four  highest  correla- 
tion values  for  each  monthly  period  were  checked  for  signifi- 
cance at  the  1%,  5%,  and  10%  levels.   Persistence  was  shown  to 
be  a  dominant  factor  in  the  East-West  storms,  with  very  high 
significance.   In  those  months  in  which  the  storms  develop  and 
decay  more  rapidly,  the  effective  contribution  of  persistence 
was  less,  as  expected.   It  was  then  that  various  other  para- 
meters appeared  as  significant  correlates. 

Further  study  of  intensity  changes  of  the  tropical  cyclones 
is  suggested.   By  using  a  similar  data  base  to  correlate  cur- 
rent values  and  tendencies  in  the  tropical  cyclone  parameters 
with  subsequent  intensity  changes,  regression  equations  could 
be  developed.   The  information  gained  would  be  of  great  useful- 
ness to  the  tropical  meteorologist  who  presently  has  limited 
aids  to  forecast  tropical  cyclone  development  and  decay. 
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APPENDIX  A 

Tracks  of  the  tropical  storms  and  typhoons  during  the 
period  1960  through  1969  are  presented  by  monthly  and  half- 
monthly  periods.   Complete  tracks  of  ten  years  storm  data 
are  compared  with  the  East-West  and  recurving  storms  used  in 
this  study. 
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Figure  12.   January  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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(a) 


(b) 


Figure  13.   February  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  and  the  track  segments  of  East- 
West  storms  (b)  examined  in  this  study. 
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(b) 


(c) 


Figure  14.   March  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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(b) 


(c) 


Figure  15.   April  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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Figure  16.   May  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  and  the  track  segments  of  East- 
West  storms  (b)  examined  in  this  study. 
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(c) 


Figure  17.   June -tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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Figure  18.   July  (1-15)  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  and  the  track  segments  of  East- 
West  storms  (b)  examined  in  this  study. 
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Figure  19.   July  (16-31)  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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(c) 


Figure  20.   August  (1-15)  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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(c) 


Figure  21.   August  (16-31)  tracks  of  tropical  cyclones 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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Figure  22.   September  (1-15)  tracks  of  tropical  cyclones 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-V7est  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 


75 


so*   m*t 


(a) 


(b) 


(c) 


Figure  23.   September  (16-30)  tracks  of  tropical  cyclones 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-Kest  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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Figure  24.   October  (1-15)  tracks  of  tropical  cyclones 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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Figure  25.   October  (16-31)  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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(c) 


Figure  26.   November  (1-15)  tracks  of  tropical  cyclones 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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Figure  27.   November  (16-30)  tracks  of  tropical  cyclones 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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Figure  28.   December  tracks  of  tropical  cyclones. 
Complete  tracks  of  all  tropical  storms  and  typhoons 
during  1960-1969  (a)  are  separated  into  the  track 
segments  of  East-West  storms  (b)  and  recurving  storms 
(c)  examined  in  this  study. 
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APPENDIX  B 

Statistical  calculations  of  the  18  available  parameters 
of  the  East-West  moving  tropical  storms  and  typhoons  during 
the  period  1960-1969  are  presented.   Computations  are  shown 
for  the  two  composited  periods  of  the  East-West  storms: 
before  and  after  maximum  intensity. 

Each  table  presents:   (1)  the  number  of  tropical  storms 
and  typhoons  for  the  period,  (2)  the  number  of  six-hourly 
observations  during  the  period,  (3)  the  means  and  standard 
deviations  of  the  18  parameters,  and  (4)  a  correlation  matrix 
of  the  18  variables. 


82 


ooo-*o~^oo 


ci  m  m 
u-i   <T   O 


m  — <  r-»  <T   O 

— I  — I  O  00  o 


■»»  Ps.  p. 4  sO  CO 

-a-  <M  r*-  oo  m 

r-i  r*.  c*  oo  ^ 

m  o  o  r>  so 

eo  — <  u~\  \o  e>i 

«-h  tr\  fs*  o  -«T 


o 

O 
1 

o 

o 

o 

o 

o 

o 
1 

o 
1 

o 
I 

o 

o 
1 

o 

o 

o 
1 

o 

o  — 

O 

o 

o 
c 

cm 

vO 
O 

o 
o 

o 

o 

en 

o 

en 

o 

CM 

in 

CO 

n 

en 

en 

CO 

c 

o 

ex 
o 

eO 

o 

o 
o 
o 

O 

1 

o 

o 

o 

o 

o 

o 
1 

O 
1 

o 
I 

O 

O 
1 

o 

o 

o 
I 

o 

- 

en 

O 

o 

en 

o 

o 

cnj 

o 

o 

c 

CO 

o 

CM 

c 

o 

o 

00 

o 

O 

o 

o 
o 

en 
m 

en 

lO 

o 

o 

o 
o 

o 

o 
1 

o 
i 

o 

c 

o 

o 

o 

o 

o 
1 

O 

o 
i 

O 

o 

o 
1 

- 

U1 

CO 

*cr 

*er 

r~s 

o 

CM 

«er 
-cr 
o 

iC 

c 

en 

c 

in 

o 

<r 

en 

a 

vO 

o 

C 

o 
o 
o 

ooooooooooooo©^ 


I 


vO    On    CO    •-*    -^ 


l 


l 


~*^3-OCNO(NOOCOOO~* 

oooooooooccoo 
I  I  I 

i-imsmcoiN^- .  o  <-)  f^  O  O 

OOOOOOOOOOOO-h 
I   I     I 


H 

O 

=: 

z 

(- 

H 

o 

H 

»-i 

M 

r~ 

►j 

- 

J 

E 

u 

CJ 

as 

0C 

cc 

S-> 

e- 

s 

CM 

CM 

00 

in 

in 
O 

o 
in 

c 

CXI 

o 

O 

o 

m 

en 

OS* 

o 
o 

CO 

un 

CO 

o 
o 
o 

O 
1 

O 

o 
1 

o 

o 
1 

o 
1 

o 
1 

o 

o 

O 

o 
1 

- 

o 

o 

sC 

o 

IC 

o 

CO 

un 

m 

m 
in 

o 

kO 
CO 

O 
en 

o 

o 
o 

O 

o 

o 

o 

o 

O 

O 

o 
i 

o 
1 

o 

- 

en 

o 

o-* 
o 

o 

o 

CO 

Ln 
C 

en 

o 

o 

en 

o 

o 

m 
in 

o 
o 

o 

o 
I 

o 

o 

o 
1 

O 
1 

c 

o 
1 

o 
1 

c 

- 

O 
CM 

o 

CM 

o 

m 

ao 

o 

en 

o 

O 

o 

o 
o 
o 

O 
1 

O 

o 
1 

o 

o 
1 

o 
1 

O 

o 

- 

in 
O 

CO 
CT- 

o 

o 

o 

CM 

o 
o 

in 
o 

CO 

en 

o 

o 
c 

s  £ 


ooooooo— « 


^  C  *J  u^  -«  o^o 

\fl  N   >X)   vD  CO  »J   O 

~<  o  o  o  o  o  o 

o  o  o  o  o  o  —« 


o>  -^  o>  *j  n  o 
o  o  o  o>  o  o 


—I  U1 


<■  -*  -+ 


o  o  o  o  o  — 


\T)CO^  in  O 
N  h  in  ^  o 
CM    ^    CO    O    O 


o  o  o  o  — * 


m  CM   v£>  o 

— i  *£>  <X  o 

— «  o  o  o 

o  o  o  ~ 


X 

•H 

VH 

-P    M 

d  o 

g'H    d) 

M 

C   W   O 

OCH 

-H    O    <D 

-P    O  i5 

fd  ^ 

•H    D,^ 

Q)    >i  O 

H  -P  -H 

M         M 

0  T3   d) 

u  q  q< 

rrJ 

T3         QJ 

C  tn  XI 

rd  ti  -p 

Jh 

w  o  u 

C  -P   0 

o  w  ^ 

•H 

-P  iH  ^-s 

(Tj    rj  a> 

•H    U  u> 

>  -H  ON 

0)     CUrH 

• 

•U    O     1 

>i 

U  O 

-P 

tJ    -P    V£> 

•H 

U           <T> 

cn 

(«  +J  rH 

C 

T3   W  '-' 

Q) 

C   0) 

P 

d  ^  w 

a 

-p  1  ^ 

•rH 

W  -P  4J 

W    C 

g 

-  (d  O 

^ 

W   W    g 

g 

c 

•H 

fd  ^  rH 

X 

<l)   O  H 

(d 

S  H-i   nj 

g 

4J 

rH 

■J- 
1 

3 

4J 

O 

CD 

J5 

1 

CI 

CM 

en 

-» 

m 

IV! 

IM 

o£ 

o 

or: 

O 

O 

U 

a. 

ea 

(J 

a 

w 

o 

u 

u 

s» 

H 

z 

« 

it 

5 

o 

CM 

Cs| 

-* 

a 

Si 

J 

CM 

F. 

E 

3 

3 

z; 

Z 

X 

e-P 


83 


*ycsivOr->   m  i— t  >j  cm 

<  oo  <oo    en  r-t  m  c> 

-^  —  o  o  oooo 


-joa<M-Jco>jncoo 

^^■-<-«O^OOr^O 


ooooooooooooooqoo-* 


r"»  O  CM  CM    M3  O  Csi  — ' 

C>  vO    vfi«- 1     i/l    lA    O    O 

o  «  o  o  o  o  -*  o 


^(nvOtniAvDctNO 

0<TOOOOOOO 


OOOO  000000000000^ 


n  C-  m  md  od  -j  in  o 
r-  cm  O  cm  O  m  -c-  in 
OOOO  oooo 


OCMOOO^COmO 
OOOOOOt^O 


OOOO  OOOOOOOOOOO*- 


-h  O  r^  -i 

0\  \D  P^  — < 

en         r**  <r  en 


in  cn  iriN  m  o^  m  a^ 
oo  n  oo  r^.  «-<  <r  O  cm 
omoo-*oo~* 


\£)    in 

in  in 
O  o 


— <  m  cm  o 
v©   O   r-*   O 

o  -*  o  o 


oooooooooooooo-* 


—*  -3  in  <nj 

(N    CM    O    O 


«©  en  o 

r^  ^h  O 
O  ~-i   O 


OOOOOOOOOOOOO-h 


H  M  M 

s 

o       u 


I 

00  CO 
O  cm 

o  o 


m  co 
•j-  CO 

o  o 


r*.   -j   en  cm 
—•   *l   O  cm 

~«    CM   -^    O 


CO  rO  i 

O  ^  ■ 


OOOOOOOO-* 


<r  O  o^  in  ' 
O  —•  -J  O 


OOOO 

I  I 


r-»  m  o 

<T    Oi   O 
O  CO   o 

O   O  O  -h 


O  o>  — <  rj 

*H     — .     O    ^H 

OOOO 

I     I 


— .  —<  r**  m  m  — <  O 

m  m  —•  -j  o  — <  o 

O  -«  -J  O  On  —•  O 

O  O  O  O  O  O  — < 


^  *£)  lACO 
r-*  in  cm  o 
OOOO 


OOOOOOOOO-* 


\D  in   On 

vt  o  cn 
O  O   O 


CO    Oi    \C 

~h  r-  m 

*H    *T    O 


OOOOOOOO-h 


o  ^o  o> 

^    sO    ^ 

o  o  o 


*r  m  o 

-j  co  o 

O    (N    O 


o  o  o  O  O  O  O  i 


r-   O 

v£>   O 

~   O 


O  O   O  O   O  O  i-i 


m  r*.  ^  o  — « 

o»  *-t  ms*  n  co 

cm  so  — i  o~»  r-» 

m  r».  —«  -^  m 

O  cm  r-  O^  O 


m  o  *** 

^^  ^  ^ 

-- .  cr>  — • 


cm 


ao 


o  O  O  O   O  -h 


--«  m  in  o  o 
en  — «  cm  r-  o 

en  ~.  oo  O  O 


O  O   O  C   -h 


*J  ^  ^  O 
O  CO  r-  O 
CM  O  O   O 


O  O   O  ^ 


X 

•H 

u 

P  u 

fd  o 

e  m 

n 

C   W    Q) 

0    C  +J 

•h  o  m 

P  O  fd 

fd  X! 

■H    P^ 

D>iO 

h   -P  -H 

H           >-l 

O  T)    QJ 

oca 

fd 

t(       aj 

G    U)  JZ 

fd  g  P 

h 

w  o  u 

C  P   0 

O    W  U-I 

•H 

■P  H  ^ 

fd   (0  cr» 

•H    O  <£> 

>  -H  en 

<D     &-H 

• 

13   0    1 

>i 

U  O 

4J 

TJ  -P  ^> 

■H 

U        cr> 

03 

fd  -P  rH 

PJ 

-C    Kl^ 

a 

C  <U 

-p 

fd  £  w 

f^ 

-p  i  x: 

r| 

W   -P  P 

w  a 

n 

^  fd  o 

-j 

w  w  e 

u 

a 

•H 

fd     ^1   rH 

X 

0)   O  H 

rd 

S'Hffl 

6 

O        ^*         O        r*.        O 

m        o>        — *         o>        •-< 

-h  CM  CM 


a 

_i 

3 
i 

3 

u 

e 

m 

s 

«i 

<N 

m 

-» 

m 

u 

■c 

J3 

a 

«M 

a: 

Q 

OS 

0 

o 

u 

— 

a 

(J 

a 

to 

a 

i* 

u 

> 

H 

Z 

o 

01 

5 

o 

<M 

r>4 

vT 

£> 

-r- 

-J 

CNJ 

E 

e 

3 

s 

Z 

z 

-t  o 

o  o 


H 

X 

w 

9 


84 


oo        — ■        en        r-* 


H 

r-        J 
2       'as 


H        m       t-i 

X 

o       u 


c 

o 

in 

^ 

r* 

in 

00 

CM 

> 

O 

go 

a* 

n 

*■* 

eh 

o         —         -< 


•S.     £ 


in  — 

-*  ct 

CM   ~-< 

o 
en 

o 

o 

o-- 

o 

cr* 
o 

o 

o 
e*- 
O 

r-J 

m 

lO 

CO 

m 

tD 
CJt 

tD 

o 

tD 

m 

CM 

CO 

m 

o 

CM 

o 

CM   © 

CO  o 
00  o 

o  o 
1 

o 

o 

o 

o 

o 

o 

O 
1 

o 
1 

o 

o 
1 

o 
1 

O 

o 

o 
1 

o  -< 

o  — 
en  oo 

CM    ~-i 

en 

o 

O 

oo 

o 

r~ 

in 
O 

CM 

in 
o 

in 

-3- 

i^. 

SO 

o 

1%I 

o 
o 

r-j 

tO 

o 

o 

o 
o 
o 

O  O 
1 

o 

O 

o 
1 

© 

o 

O 

O 
1 

o 

o 

o 

o 
i 

O 

o 

o 

- 

in  r- 
ot  cm 
o  o 

eo 

o 
o 

CO 

en 

o 

en 

o 
o 

*n 

in 
O 

a* 
O 

en 

o 

o 
o 

O 

m 

o 
o 

eo 
O 
o 

o> 

at 

o 

in 

o 

o 
o 
o 

o  o 
1 

a 

o 

o 
1 

O 

o 

o 

o 

o 
1 

o 

o 
1 

o 

o 

o 

- 

tC   tO 
-J    CJt 
O   -T 

in 

in 
© 

CO 

o 
O 

c 

O 

in 

o 

e-* 
a- 
o 

ON 

o 

O 

m 

oo 

o 

CM 

CO 
O 

o 

to 

00 

c 

o 
o 
o 

O  O 
1 

o 

o 
1 

o 

o 
1 

o 

o 

o 

o 

o 
1 

o 

o 

o 

- 

en  ot 
in  m 
CM  -^ 

m 

crt 
o 

en 

r- 

CM 

c 

M3 

O 

Ot 
C7t 

o 

m 

to 

o 

MD 
CM 
CM 

o 
en 

o 

O 

tD 

o 

o 

o 
o 
o 

o  o 
1 

o 
1 

o 

o 
1 

O 

o 

o 

o 

o 
1 

c 
1 

o 

o 

- 

CM    CM 

in  o 

C7- 
CO 

CM 

o 

CM 

S 

at 

in 
O 

CO 

c 

-9 
00 

o 

13-1 

o 

en 

o 
o 
o 

o  o 

o 

O 

o 

o 

O 

o 
1 

O 
1 

o 

o 

o 

- 

CM    CM 

in  at 

r~ 

C-.I 

o 

m 

o 

ot 

o 

o 

10 

en 

ON 

o 

to 

on 

in 
tD 
00 

o 
o 
o 

O  o 
1 

o 
1 

o 
1 

o 
1 

o 
1 

o 
I 

o 
1 

O 

o 

o 
1 

- 

en  cm 

— ■   00 

in 

CM 

O 

CO 

o 

o 
o 
en 

c 
o 

00 
CO 

in 

o 
o 
o 

o  o 
1 

o 

o 

c 

o 

o 

o 

1 

o 
1 

o 
1 

- 

00  tO 

a* 
en 
o 

o 
m 
o 

CO 

en 

o 

en 
m 
O 

m 
O 

m 
o 

vO 
O 

O 

o 
o 

o  o 
1 

o 

o 

o 

o 
i 

O 

o 
1 

O 

- 

tO  to 
M0  CTt 

o 

en 

en 

o 

O 

o 

m 

-a- 
en 

M3 

c 

o 
o 
o 

O  O 
1 

o 

1 

o 
1 

O 
1 

o 

o 

i 

o 
1 

- 

tO  CT> 

CTt  — i 

o  — 

en 

o 

o 
o 

o 

rsi 
O 
O 

m 

o 
o 

o 
m 

o 
o 
o 

o  o 
1 

o 
i 

o 

O 

o 

O 

- 

m  co 

— i  o 

CO. 

*0* 
o 

in 

en 

to 
o 

O 

o 
o 

o  o 
1    1 

O 
1 

o 

o 
1 

o 

~ 

cm  m 

~  o 

o 

o 

o 
o 

O  O 

o 

o 

o 

- 

oo  e~ 
o  er. 
en  o 

o 

ST 
00 

to 

O 

o 

o 
o 

o  o 

o 

o 
1 

- 

m  ot 

CM   00 

->  o 

o 

o 
o 
o 

©  o 

o 

1 

"" 

r-  O 
r»  oo 
CM   o 

o 
o 
o 

~i  <N 


s 

e-o 

a 

CM 

CM 

-» 

-» 

CM 

►j 

•-« 

M 

CM 

CM 

w 

•-I 

»-4 

o 

X 

CM 

" 

o 

u 

<:■> 

1-1 

I 

eo 
T. 

o 

c 

C  ) 

o 

i-f 

■1 

a 

01 

9) 

CO 

x: 

u 

f 

r.j 

u 

u 

3 

O 

a 

> 

>-. 

O-HOJm^in.vor^co 


X 

•H           Q) 

M          U 

■P         0 

KJ       4-1 

£       a 

J3 

c:  w 

O    £  T3 

•H    O    0 

-P    O  -H 

nj  x:  ^ 

h  ao 

a)  >,  a. 

n  -p 

e-l            a 

o'a^ 

u   C  -P 

f« 

'O         M 

C  w  o 

fd    £  4-1 

h 

W   O  — * 

C  -P  en 

0    W  VD 

•i-I            CTl 

■PHH 

tG    «J     1 

•H    U  O 

>-HU) 

<U    dicn 

• 

-OOH 

>i 

Vh  — 

+-> 

13  -P 

•H 

U         >i 

t/J 

td  -P    M 

c: 

tj  w  id 

C) 

C   Q)   3  -P 

d  s  a 

£ 

-P    1     rtf 

•H 

W  -P  h) 

W 

^ 

-  rd   tr> 

^ 

w  W   G 

e 

C        -H 

•h 

rd   U   U 

>: 

Q)    O    P 

rd 

S  4-1  03 

& 

H 
M 

X 

w 

< 
En 


85 


—«        m 


w  o  -< 

^        oo        -* 


ri  m  ~*  — • 

r>.  \£>  r>-  co 

01  en  esj  — < 

r-..  %o  i"-*  co 

cm  m  cm  — 

•-*  s£>  r^  c*-i 


• 

o 

— 

CM 

en 

-» 

m 

SO 

p*. 

CO 

.O 

« 

n-i 

U 

10 

Pa 

H 

O 

> 

J 

X 

z 

•-•  CM 


■s.    £ 


o       -*       <-h 


cm        >—        .— < 


P£ 

Q 

OS 

o 

w 

»-* 

cu 

Cm 

o 

Q 

00 

Q 

C/1 

W 

u 

z 

rg 

Q 

CM 

CM 

>J 

<T 

CM 

J 

~* 

~^ 

CM 

CM 

v> 

•— < 

CM   —I 
CM   ~-i 
no   00 

m 

in 

ON 

CO 

0> 

-a* 

so 

ON 

CO 
SO 

en 

CO 
CO 

nD 

nD 

ON 

r-N 

o 

m 

CO: 

o 

CM 
ON 

in 

SO 

o 

X) 

•a* 

o 

m 

NO 

in 

<T    O 

in  o 

00   o 

O   O 

o 

o 
1 

o 

O 
1 

o 

o 

o 
1 

o 

o 

o 

o 

o 
1 

o 

O 

o  — 

CO   CO 
on  CO 
en  in 

on 

CM 
ON 

irt 

ON 

ON 

in 

^r 

M7' 
SO 

in 

en 

m 

CSJ 

in 
sO 

in 
r-i 

On 

in 

1O1 

ON 

o 

OS 
CM 

-J 

o 
o 

o 

O  o 

o 

o 
1 

o 

o 
1 

o 

o 

O 
1 

O 

o 

O 
1 

o 

O 
1 

o 

o 

- 

CO  — • 
-j-  no 

-h    CM 

in 

in 

en 

CM 

ON 

CC: 

in 
SO 

p~ 

C  1 
NO 

m 
oo 
pi 

CM 
On 

O 

sO 
00 

-a* 

CM 

O 

NO 

CO 

CM 

*a- 

en 

O 

NO 

CM 

p^ 

m 
O 

o 
o 
o 

o  o 

o 

o 
1 

O 

O 
1 

o 

o 

o 
I 

o 

o 

o 
I 

o 

O 

1 

O 

- 

r*-  cm 
cm  p~ 
O  cm 

CO 

in 

o 
p*. 

m 

en 
o 

iJD 

ON 

CM 

oo 

P-n 

rn 

ON 

ON 

m 

en 

o 

CM 

m 

CM 

in 

CM 

nj 
m 

CO 

(—1 

O 
O 
O 

O  O 

O 

o 
I 

O 

o 
I 

O 

o 

o 
I 

O 

O 

o 
1 

O 

o 
1 

- 

O  in 

ON   sO 
CO  en 

in 
CO 

NO 

co 

p~ 

o 

0' 

o 

m 

CM 

CT* 
CO 

en 

en 

p-» 

CO 
CM 

CO 
CM 

cr- 

OO 

O 

lO 

CO 

o 

o 
o 

O  O 
1      1 

o 
1 

o 

o 
1 

o 

o 

o 

o 

o 
1 

O 

1 

c 

o 
1 

-1 

CM  p~ 
cm  co 
On  on 

O 

o 

m 

o 

CO 

p^ 

CO 

NO 

CO 

>£> 

sO 
SO 

in 

00 

o 

-3" 

CM 

Os 

CM 

CM 

in 

o 
o 
o 

O  O 

O 

O 
1 

o 

o 
1 

o 

O 
1 

o 
I 

O 

o 

o 
1 

- 

p~  *$■ 

CO  CC 

•M"    NO 

o 

ON 

on 

r- 

CO 

p^ 

CO 
© 

CM 

ON 

o 

ON 

o 

o 
o 
o 

o  o 
1     1 

1 

O 

O 
1 

O 

O 
1 

C 

o 

O 

o 
i 

- 

CM   CO 

m  co 

ON    On 

nP 

ON 

m 

ON 

in 

CO 

o 
cr* 

in 

00 

Pn 

-a- 

CM 
ON 

o 

CM 

CM 

CO 

CM 

ON 

o 
o 
o 

O    O 

o 

o 
1 

O 

O 
1 

o 

O 
1 

o 
1 

o 

- 

on  m 

O    sO 

en  cm 

o 
o 

CO 
EC 

CO 
00 

o 

CO 

*3" 

in 

NO 

rj 

o 

rsi 

r- 
CM 

o 
o 
o 

O  O 

o 
1 

O 

o 

O 

O 

o 

O 

- 

O  on 

p-»  en 
m  r- 

iC 

cc 

CO 

00 

SO 

SO 

o 
cr. 

in 
SO 

CO 

o 

o 
o 
c 

O  O 
1     1 

o 

o 

o 
1 

o 

O 
1 

o 
1 

- 

CM    CM 

sO   nj 
en  cm 

m 

o 

ON 

so 

c 

in 
o 

o 

nj 
O 

o 

o 
o 

O  O 
1      I 

o 

o 
1 

o 
I 

O 

O 

-1 

en  o 
m  <j 

CO  on 

p~ 

CO 

On 

o 

CM 
ON 

NO 

cc 

O 
O 
O 

o  o 

o 

O 
1 

O 

o 

- 

o  -» 

CO    O 

p*  r** 

ON 

NO 

in 

M0 
r- 
p- 

CO 

m 

o 

o 
o 

o  o 
1    1 

O 
1 

O 

O 
1 

- 

p~  mo 
sO  — 
r*  on 

o-. 

in 

CM 

o 

o 
o 

O  O 

o 

O 
1 

- 

so  p^ 
in  r~ 
*a  m 

m 

rsi 

NO 

O 

o 

o 

O  O 
I     1 

O 
1 

- 

en  cm 

CM    CM 
MO   CO 

O 

o 
o 

o  o 

~ 

NT   O 

m  o 
ON  o 

cc    .£)  OHNncifuDNOD 


<u 

c      x: 

O        -P 

•h  'd 

-PGM 

id  «  o 

rH            «•_( 

0)    CO 

M     g  — 

U     U  CTt 

O   O  -o 

CJ  -P  cr> 

Ul  rH 

• 

'a       i 

>i 

CHO 

-p 

ftj     td  M3 

•H 

O  C^ 

CO 

CO  -H  cH 

c 

a  cu— 

<D 

o  o 

-P 

•H    5h    >, 

G 

■P  -P    U 

-H 

<d       fd 

•H4J    3 

P 

>    CO    £ 

^3 

cd  a>  fd 

g 

T3  &   1^ 

•H 

1 

X 

TJ  -P    tJ> 

fd 

M    CO    C 

e 

fd  fd  -h 

^  W    M 

m 

C         3 

<y 

fd  5-1  ^d 

•p 

•P  o 

M-l 

co  m  co 

fd 

c 

^  X  o 

rd 

CO  -H    O 

o 

a  ux; 

•H 

fd  -p  a 

V-l 

Q)  fd  >, 

(J) 

s  e-p 

cu 

M 
M 
H 

X 

w 

s 


86 


sO  •-*  ■-( 


1' 

o 

— 

CN 

fl 

*J 

in 

SO 

rs 

CO 

* 

a 

■H 

k> 

a. 

H 

u 

a 

J 

X 

z 

> 

CO 

S- 

H 

o 

H 

H 

rs 

■J 

— 

J 

S 

CM  — 1 


m        — • 


O 


M  At  1-1 


—*  CM 


ri  h  m 

vo  in  \o  ^h 

m  in  cn  rs 

sO 

CO 

in 

<r 

sO 

rs   o 

n  is  co 

m  en  cn  os 

cn  -j-  — i   rs. 

<r 

in 

<J 

o- 

0» 

o  o 

00 

H    H    w 

— '  — •  ■"'  — ' 

rs  -«  m  rl 

~* 

O 

CI 

r-j 

en 

cn  o 

o  o  o 
1    1 

o  o  o  o 

1 

o  o  o  o 
1     i 

o 
1 

o 

O 

o 
1 

o 

o  -< 

CM    CS|    CT* 

in  co-i  s 

— i  rs  rs  in 

m 

rs. 

<r 

en 

o 

o 

<r  o*»  vo 

lA    CM*1    vO 

CN 

cn 

cn 

o 

o 

rs 

•J    lA    -> 

vD  o  rs  cm 

csi  m  m  n 

cn 

<T 

m 

rs 

<r 

o 

o  o  o 

O   O  O  O 

O  O  O  o 
1           l 

O 

O 

o 
1 

O 

o 
1 

- 

IN    INH 

<r  ^  -a-  \D 

sT    sO            sT 

,s. 

<r 

fsl 

rs. 

o 

<r  rs  so 

cm  vo  — •  en 

OO   rs           OO 

o 

C3S 

cn 

s3 

c 

so 

cr»  cr>  en 

CO    n   CO    vO 

m  oo  o  in 

ON 

CO 

OS 

vO 

o 

O  o  O 

o  o  o  o 
1         1     1 

o  o  o  o 
1 

o 
1 

O 
1 

o 

o 
1 

- 

-P 

m  n  ui 

O  CO  ^   o 

Cst   -3-   .-«    sO 

<r 

sa- 

CO 

o 

c 

<r  en  o 

O   en  cm   O 

o  in  so  in 

CN 

cs. 

o 

m 

sT    \D    o 

rs   o   in  o 

rs  cm  o  — i 

en 

cn 

SO 

o 

o 

O  o  o 
i 

O   O   O   O 

o  o  o  o 

O 

O 

o 
1 

"^ 

-H 

T5 

rM 

-j-  co  sr 

st   O  — *  — < 

nioon 

o 

in 

o 

-P 

C 

0 

is    0O    CM 

00    sT    lA    (N 

rs.  — •  rs.  oo 

m 

<r 

o 

05 

03  lJ- 

-» 

CTi    OS    >J 

rs  -j  co  rs 

-^  os  «-i  in 

Cs 

OS 

o 

rH 

o  o  o 

O   O   O   O 

o  o  o  o 

O 

o 

CD 

1     1 

1             1       i 

i 

1 

1 

W 

*~" » 

ON    0>    CM 

rs  cm  en  co 

os  en  en  sr 

rs 

o 

M 

g 

CTi 

\D  m  rs  o 

Cs  rs  i^  rs 

o 

U 
O 

o 

U5 

en 

OS    CT>    sT 

so  in  oo  os 

— <  os  cn  so 

Os 

o 

o  o  o 

O   O   O   O 

o  o  o  o 

O 

-I 

cn 

1 

1 

i          I     I 

O 

+J 

rH        . 

\£>  O  <r 

rs  o  in  co 

io  n  *-  n 

o 

U) 

1       >1 

oo  n  o 

-h  in  m  rs 

in  oo  os  sj 

o 

cn 

o  c>  ^r 

rs   <r  oo  CO 

cm  os  -*  rs 

o 

O   P 

o  o  o 

O   O  O   O 

o  o  o  o 

_ 

VD  -H 

1 

1 

1           1     1 

(0 

nj 

CTi    W 

O   Mrs 

\0  o  o%   CM 

cm  in  — i  o 

U 

rH     C 

rs   o  sT 

CO    sf    OS    CO 

rs  —  so  o 

" 

sO   m  sO 

*-*    ^C    CM    «£> 

— '   00  — i   o 

to 

-H 

*--  o 

o  o  o 

1       1 

o  o  o  o 

1             t      1 

o  o  o  •— 
1       1 

p 

rs  os  m 

o  o  o 

cn  os  o 

o 

O 

>i  c 

•a-  o  rs. 

cm   m   en 

<r  o  o 

•H 

M 

M    H 

o 

CM    CM    —1 

o  en  <j  m 

sO    CN    O 

+J 

rd 

Js4     P 

O  O  O 
l     i 

o  o  o  o 

1       1 

o  o  — 

1      1 

CM    CM   x£> 

sr  —  <r  co 

CN    O 

•H 

4-> 

os 

rs   os  en 
os  oo  in 

o  co  rs  co 
\o  m  rs  oo 

cn  o 

CN    O 

> 

CD 

Wi,    S 

O   O  O 

o  o  o  o 

O  ** 

o 

u;  -i-i 

1 

1 

1 

H3  S 

Cn    X 

—i    ~    rs 

rs   nh  rs 

o 

1 

rd 

00 

~H     -v?     ^H 

n*Jo 

u-l    CM    \D    CM 

in  — «  «-»  cm 

o 
o 

5m 

-p 

tP  g 

o  o  o 

o  o  o  o 

H 

C 

1     1     1 

1     1     1 

(d 

id 

-h  a 

vo  m  os 

vT    M    tTi 

oo  m  o  o 

O    ON    v£»    O 

'O 

w 

M  h 

rs 

co  n  >: 

vj   in  rs  o 

rd 

-M 

P  o 

o  o  o 

o  o  o  — « 

rd  m 

' 

1 

-P 

o 

0) 

en  rs  o 

oo  ~-  <r 

CO   o  o 
vO   en  o 

w 

m 

W  ,Q 

vO 

eo  o>  o 

00    —•    O 

o  rd 

o  o  o 

o  o  —* 

*» 

X 

o  m  so 

CO   o 

w 

-H 

o  o 

rs  m  co 

<  n  t> 

Cn     O 
-H     O 

a 

h  x:  -h 

*n 

<d 

(U 

p 
id 

a,  u 

>i  CD 

o  o  o 

O    -H 

O   n£>    OS 

o 

S 

g 

P  cu 

•J     (AH 

o 

rs  co  cm 

o 

<r 

odd 

- 

• 

> 

n  os  o 
CM  o  o 

sT    CM    O 

M 

en 

oo'h 
i     i 

—>  o 

rs  o 

, 

X 

•H 

cm 

os  O 

r-1 

U 

o  •-< 

CQ 

CO 

<c 

j: 

o 

o 

H 

c 

o 

o 

1-. 

0) 

eg 

1-1 

0) 

0) 

n 

,r> 

o  -■ 

fsl 

en 

sT 

in 

so 

rs  oo 

I- 

EnNrt 

st  irt\ON 

00   OS  —i   — 

V-. 

u 

3 

o 

« 

25 

CJ 

> 

87 


<T 

\D 

o 

CO 

vO 

o 

C^ 

c-> 

c"> 

r-> 

r^ 

o 

00 

r^. 

*A 

00 

C"l 

CM 

o> 

n 

c* 

o* 

o 

^i 

ON 

<r 

--* 

CD         r>*         r-» 


~4  r-j  sD 


0> 

o 

-1 

CM 

en 

■a 

m 

so 

r» 

00 

jo 

ec 

1* 

a, 

H 

o 

c 

■j 

X 

z 

> 

CO 

t- 

H 

o 

H 

M 

M 

r*. 

•J 

X 

2 

X 

*$•  Os  — « 

sO  O  — 

r^  -*  m 


—  —  CT> 


—  vC  — 


o  -» 
en  os 

CM   >? 

r* 

CO 

rj 
en 

en 

CNI 

sO 

en 

pss 

en 

o 

o 

o> 

CM 

sD 
CO 

scr 

JQ 

CO 

r-s 

o 

CM 

c 

CM 

o 

CO 

en 

CM 

CM 

C^  O 

00  o 
so  O 

o  o 

o 

o 

o 

O 

o 
1 

o 

o 
1 

o 

o 

O 
1 

o 
1 

o 

o 
1 

o 
1 

o  -< 

^3-    ~T 
O  -J 

DO 
O 
CM 

sO 

CO 

E 

en 

o 

O 

LTi 

Os 
sO 

en 

in 

en 

CO 
so 

Os 

en 

o 
o 

so 

00 

en 

en 

o' 

CM 

o 
o 

© 

o  o 

o 

1 

o 

o 
1 

o 
1 

o 
1 

O 
1 

o 
1 

C 
1 

o 

o 
1 

o 
i 

o 

o 
I 

o 

- 

e-  o 
os  os 
O  in 

CO 
Os 

en 

o 
m 
en 

en 

CNI 

m 

in 

*3* 

Os 
sO 

IT) 

en 
CM 

m 

CO 

sO 

en 

CM 

O 

SO 
Os 
Csl 

en 

CO 

m 

CO 
sO 

o 

CM 

CO 

m 

CO 

o 
o 
o 

o  o 
1 

o 

o 
i 

O 

o 
1 

o 

O 

o 
1 

o 

o 

o 
1 

o 
1 

o 

o 
1 

-< 

r^  cm 
en   so 
O  -J 

l£ 

sj 

en 

CM 

c 
in 

m 

o 

OS 

en 
m 

en 

o 

CM 

r-s 

n 
en 

Os 

in 

IO 
sO 

o 

SO 

in 

o> 

o 
o 
o 

O  O 

o 
1 

o 

o 
I 

O 

o 

o 

O 

o 

O 

o 

o 

O 
1 

- 

Os  -» 
— i   Os 
en  in 

CO 

-3 

IS 

CM 

CM 

o 

o 

iO 

o 

O 
Os 

o 

in 

in 

m 

sCT 
CO 

r-s 

in 

o 
o 
o 

o  o 
1     1 

O 

O 

O 

O 

o 
1 

o 
1 

O 

o 
1 

o 

O 

o 
1 

- 

©  r~ 

e-~  o 
O  r- 

Os 

SO 

sO 

o 

o 

a: 

in 
sO 

SO 

en 

CM 

o 

O 
SO 

en 

CO 

o 

in 
O 
CM 

CO 
CM 

o 

o 
o 

O  O 
1 

O 
1 

o 

1 

o 

o 

o 

o 

o 

o 

1 

o 

- 

CM   -3- 

en  r-. 
en  — i 

o-* 

Csj 

CD 

en 

*3* 

en 

CO. 
CM 

sO 

o 

CO 

o 

in 

CO 

m 

f-S 

sO 
CM 
CO 

o 

o 
o 

o  o 

o 

c 
1 

o 

o 
1 

o 

o 

o 

O 

o 
1 

- 

en    CM 
OS    m 

*»  — « 

o 

CO 

n 

o 

CM 

r-i 

en 

sO 

o 

CO 

o 
o 

o 

o  o 

1 

o 
1 

o 

o 
1 

O 

o 
1 

o 

O 
1 

o 

-1 

en  — « 
o  m 
o  en 

CM 

Cs| 

sO 

U*l 

en 

CM 

CM 

o 

en 

O 

o 

O 

en 

cs 

o 

o 
o 

o  o 
I 

o 

o 

o 

O 

O 

o 

o 

- 

cm  in 

en  r>* 
en  cm 

•cr 
o 

SO 

en 

o 

en 

o 

-3* 
Os 

CO 
r-i 

SO 

o 

o 
o 
O 

O  O 

o 

o 
1 

o 

O 
1 

o 

o 

- 

Os   Cst 
O  CM 

•»    O 

Os 

in 
CM 

SO 

CO 

en 

CM 

o 

ir. 

o 
o 
o 

o  o 
1    1 

o 

O 

o 

o 

O 

- 

r~  in 
•»    sO 
O  -J 

o 

«3* 

Ol 

o 

sO 

o 

SO 

en 

O 

o 

o 

o  o 

o 
1 

o 
1 

o 
1 

o 
I 

- 

in  en 

os  -* 
*T  rsl 

o 

Os 

m 

m 

sO 
CO 

in 

© 

o 
o 

O  O 
1 

o 
1 

o 

O 
1 

-« 

sO  s0* 

en  *y 

—•   s£> 

CO 
Os 

in 

-J 

o 
o 
o 

o  o 
1     1 

o 

O 

- 

Os  — ■ 
os  e-* 
m  csj 

-3 

CO 

o 

o 

o 

o  o  o  -• 


x: 

c 

p 

o 

•H  T> 

SH 

+J 

c: 

o 

aj 

td 

m 

rH 

<D 

w 

^-^ 

U 

e 

o> 

U 

M  >x> 

O 

O  a, 

O 

+J 

rH 

w 

1 

• 

'a 

O 

>t 

C    rH 

sX3 

P 

fd 

fd  o. 

•H 

U   rH 

CO 

w 

•H 



c: 

c 

0j 

a 

o 

o 

>lP 

•H 

u 

}-l 

c: 

•p 

■p 

rd 

•H 

fd 

rJ 

•H 

-p 

u 

£ 

> 

10  XI 

3 

a) 

<u 

Q) 

e 

13 

1 

1^ 

-H 

X 

fd 

-(J 

CP  rrj 

u 

in 

C 

g 

fd 

fd 

•H 

U 

W 

JH 

5m 

C 

P 

a) 

rd 

>-i  n: 

-p 

O 

>4-4 

w 

M-l 

<7) 

fd 

•. 

X 

0  K 

w 

•H 

o 

o 

C 

>-l  ^ 

•H 

rd 

P 

ih 

5m 

Q) 

fd 

>i  Q) 

£ 

e  p 

0. 

Os  o 
m  o 
o  o 


s-i  e  —  <m 

V-     - 

a  z 

> 


O^NfOsJlTiiOSCO 

^insor^coos-^^^^-»^-»^H^H-^-^»^ 


88 


or, 

r«« 

O  co 

on 

O  oo  m 

-4  m 

hfi 

O    IAN 

CM 

v£>   O 

O 

*» 

r-i 

•J"  r-» 

r  j 

CM   C7*    \£> 

CT»   o 

m 

m  o 

o 

O 

O 

CO  m 

CO 

O  cm  in 

ri   o 

m 

u-i  — (  o 

O 

ri  .-« 

o 

ooooooooooooooooo^ 


cm        r*        — *        ~-« 


I     I 


I 


I     I 


ON-^lOOCDiAnoOCOCDnvOON^COO 
\£)vONNOM/lMM«)Nffi^^'JO^O 
*£>mOOOCM>X>>3'-**£>OO-N>TM0v0    — «    O 

OOOOOOOOOOOOOOOO-* 
I        II        1   I   I     I 

CM  O  in  •— ts£>"— i^£)m^0u"iC-iU~!OO«— •  O 
OOOOOOOOOOOOOOO 


I 


I       I 


I 


c»  — •  *■**  -J  cm 

On  — «  O  O  %£> 

cm  -^  r»  cm  r-» 

IT*  CJ*  -3"  *Ti  >-* 


CM  —i 


H  Hi  M 


C 

o 

o 

H 


— .  (^ 


in         w- 1 


•m         r» 


CM  .-H  —I 


Cl  -*  ^  U"t  CO 

co  — <  r-.  so  — « 

o>  m  ih  -j  ~- 

cm  r-»  ^-.  vo  -c 


O        ci        ~* 
m        co        >-* 

~-<         CM 


m  r~ 

<■    nO 
CO    CO 

m 

o 

NO 

m 

CM 

o 

CO 

NO 
NO 

o 

NO 
NO 

CO 

co 

On 

-3 

~3 

m 

*3- 

NO 

NO 

rNNN 

in 

CM 
NO 

r~  O 
in  o 
p-  o 

o  o 
1 

o 

o 

O 
■ 

o 
1 

o 

o 

O 

O 
1 

o 

O 

o 
1 

O  — 

-j-  no 
in  -cr 
o*  on 

o 

Cn| 

o 

CN 

ON 
CO 

o 

NO 

CO 

-3 

CNI 

NO 

o 

MJ 

m 
CO 

CM 
CO 

o 

*3 

N* 

en 
ON 

-3* 

ON 

O 

o 

o 

o  o 
I 

o 
1 

o 
1 

o 

o 
1 

o 

o 

o 

O 
1 

o 
1 

O 

o 

- 

co  r^ 

ON 

CM 

s 

CO 

o 

o 

CO 

NO 

CO 

o 

CO' 
CO 

CO 

CO 

o 

o 
o 
o 

o  o 

O 
1 

o 

o 

o 

c 
1 

o 

O 

O 

o 

O 

1 

- 

On    on 

co  in 

CM 

CO 

in 

NO 

m 

NO 

CM 

o 

CM 

oo 
o 

CN| 

-3 
m 

NO 

m 

ON 

O 

cm 

en. 

ON 

o 

O 

o 

o  o 
I 

O 
1 

o 
1 

o 
1 

o 
I 

o 

O 
1 

o 

O 

o 
1 

~ 

on  m 

r-  CO 

-3-    NO 

o 
co 

ON 

CO 
CO 

CO 

o 

CO 

CO 

CO 

o 

00 
On 

eg 

CM 

CO 
CO 

CO 

o 
o 
o 

o  o 
1 

o 

o 

c 

o 

o 
1 

O 

o 

o 
1 

- 

CO    On 
SO    CM 

CM    — ( 

CO 

ON 

o 

CO 
lO 

m 
in 
O 

en 

CM 

en 
CO 

in 

CO 
CM 

*3 

o 

o 
o 

o  o 
1 

o 
i 

o 

o 

i 

O 

o 
I 

O 
1 

O 

- 

m  on 

CM     -» 

CM   -3 

rs 
co 

n 

ON 

NC 

in 

m 

en 

in 

CO 

in 

CO 
CM 
CM 

OO 
DO 
CM 

o 
o 
o 

o  o 
1 

o 
I 

o 
1 

O 

O 

o 

O 
1 

- 

-3    — I 
v©  -* 

CM      — « 

CO 

CNI 

CO 

CNJ 

m 

O 

en 

o 
o 

o 

o  o 
1 

o 

o 

o 

o 

o 

- 

—    00 

o  in 

00    NO 

cm 
CM 

CM 
CO 

•nT 

en 

NO 

m 

o 
o 

o 

o  © 
1 

o 

o 
1 

o 

o 
I 

- 

<r  co 
-3  in 

on 

CTN 
CM 

CN| 

o 
o- 

en 
O 

o 

o 
o 

o  o 
I 

O 

1 

o 

o 
1 

-< 

©  cm 

no  ro 
O   O 

CO 

o 

in 

o 
o 

o 

O   O 
1       1 

o 

O 

- 

NO  o 
co  o 
co  m 

ON 

O 

o 
o 
o 

o  o 

o 

I 

~ 

On    CM 

On   CO 

o  o 

o 
o 

o 

o  o 
1 

- 

-3-    O 

NO     O 

ON  o 

c 

0 

0) 

•h-ojc; 

-p 

c 

+j 

n 

rj 

■H 

m 

Q) 

W 

o 

u 

e 

m 

u 

^ 

o 

o 

^^ 

u 

4J 

cr» 

• 

w 

N^) 

>i 

T3 

c^ 

-P 

CHH 

-H 

(0 

fd 

1 

U) 

0 

o 

C 

w 

•H 

V£) 

CD 

C 

OiCh 

P 

o 

o 

rH 

C 

•H 

M 



-H 

+J 

-P 

<d 

x: 

e 

•H 

P 

u 

r> 

> 

W 

5-1 

e 

<1J 

a) 

td 

•H 

^  3 

X 

i 

td 

'O 

+J 

Cn  E 

u 

w 

C 

fd 

id 

•H 

a) 

TJ 

H 

U 

n 

a 

2 

o 

td 

h  1 

s-l 

-p 

0 

a 

w 

nH 

^ 

kb 

X 

o  -a 

W 

•H 

o 

o 

C 

co  x: 

•H 

fd 

p 

cu  >-i 

a) 

rd 

>i  (1) 

S 

e  4J 

cu 

> 

X! 

W 

m 


►j    -«    — 


89 


c 

o 

a 

© 

CN 

•rl 

in 

CO 

> 

!/■> 

V 

o 

— 1 

*n    r^ 


■-*    cm   r-* 


cm    ao    o^    «-< 

cm    •-«    cm    o 

en    ~*    en 


H    h-i    w 


o\    »-i 


CM    O 

f>  on 

ON 

Cni 

CO 

CO 

-J 

CO 

pn 
un 

nO 

NO 

CNI 

CM 

UN 

NO 
CO 

o 
en 

CM 

ON 
CM 

nnT 

fNN, 
NO 

UN 

UN 
UN 
CNI 

in 

NT 

UN 

ON 

CM 

NO 
NO 

—  o 

m  o 
o  o 

o  o 

1 

o 

o 

O 

o 

o 

o 

o 
1 

O 

O 
1 

o 
1 

o 

O 
1 

o 
1 

o 

O  — i 

1 

O  on 

m  en 

o 
ON 

o 

CO 

CM 
CM 

tn 

en 

o 

fNN. 
O 

-T 

<r 

CM 

o 

m 

ON 

NT 

o 

o 
o 

CM 

o 

CM 

UN 

CO 
nT 

cr 

o 
o 
o 

o  o 
I 

o 
1 

o 

O 
1 

o 
1 

o 

o 

o 
1 

o 
i 

o 
I 

o 

o 

o 

o 

o 
1 

- 

nO    ON 
CO    i-n 
— 1    CM 

in 

o 
in 

o 

O 

CM 

m 

NO 

CO 

o 

CM 

O 

en 

•cr 

CO 

o 

On 
00 

NO 

ND 
CO 
CM 

On 

o 

NO 

UN 
00 

CNI 

00 

en 

en 

c 

NT 

o 

o 
o 

o  o 

1 

o 

O 
1 

o 

o 

o 

o 

o 
1 

O 
1 

o 

o 

o 

o 

o 
1 

- 

m  co 
>T   cm 
r-.   CO 

no 

CNI 

UN 

UN 

CM 

NO 

m 

UN 

UN 

>cr 

CNl 

CM 

o 

o 

nCC 

PN. 

m 

NT 

nO 

o 
o 

CO 

UN 

rn 

PN. 

o 

o 
o 

o  o 
1 

o 
1 

O 
1 

O 
1 

O 
1 

o 

o 

o 

o 

a 
I 

O 

O 
1 

o 

-1 

r-,  —i 

cn*   <r 
On  on 

ro 

o 

On 

m 

CM 

un 

O 
~T 

NO 

en 

NO 

o 

CO 

PN 
NT 

NO 

CM 

CM 

CO 
•NT 

in 
UN 

en 

OJ 

-NT 

o 
o 
o 

o  o 
1 

O 
1 

o 
1 

O 
1 

o 
1 

o 

o 
1 

o 

O 

o 
1 

O 

o 
1 

- 

■cr    ~T 

m  cm 

C 

UN 

NO 

o 
Nj 

o 

en 

NO 

en 

CO 

ON 

CO 

m 

NO 

O 

o 
o 

O  O 
1 

o 
1 

O 

o 

o 

O 

O 

o 

o 

o 

o 
1 

- 

m  in 

CM    O 

m  r~ 

nT 
CM 

"nT 

co 
O 

CO 

PNN. 

NO 

m 

CO 
NO 

o 

CNN 

o 

CO 
NO 

en 

a* 

o 

O.I 

N» 

ON 

o 
o 
o 

O  C 
1 

O 
1 

o 
1 

o 
1 

o 
1 

o 
1 

o 
1 

o 

O 

o 

- 

CO   — ■ 

cr.  — • 
-»  r- 

UN 

r-N- 

UN 
co 

UN 

"9 

•cr 

co 

CO 

o 

NO 

r-j 

nT 

1O1 

C^ 

00 

o 

rN 

o 

o 
o 

O  O 
1 

O 

O 

O 

o 

o 

o 

o 
1 

O 
1 

- 

NO  cm 

CM    — » 

CM    CI 

en 

on 

NO 

o 

CM 

c-i 
CM 

CM 

~T 

o 

CO 

o 

NO' 

o 

NO 

<7 

o 

o 
o 

o  o 
1 

O 

o 
1 

O 

o 
1 

o 

o 

o 

- 

<r  en 
O  — 

-nT    no 

UN 

O 

en 

NO 

UN 

m 

CO 

NO 

m 

CO' 

nnT 

o 

o 
o 

O  O 
1 

o 
1 

o 
1 

o 
1 

o 
1 

o 
1 

o 
1 

- 

NT    -T 

•>T   r- 

O  —> 

en 

c. 

CM 

NO 

CM 

m 
en 

nnT 

en 
en 

o 
o 
o 

O  O 
1 

o 

o 

O 

o 

o 

- 

r-  «T 
— >  -T 
r^  m 

VO 

CO 

o 

o 
o 

CM 

o 

r~ 

o 
o 
o 

O  O 
1 

o 

o 

O 

O 

- 

m  CO 

■NT    NO 
CM   -CT 

o 

Pn| 

CTn 
CO 

CO 
CM 

O 

o 

o 

O   O 

1 

O 
1 

o 

O 

- 

m  en 

NO   CM 

—*    CM 

nO 
CO 

UN 

r*N» 

CNI 

o 

o 
o 

o  o 
1 

o 

o 

~ 

NO   On 

ON  ~i 

O 

o 
o 
o 

o  o 

o 

- 

no  no 
r-  m 
o  o 

o 
o 
o 

o  o 

- 

o  o 
no  o 

ON   O 

a 

0 

a 

•H 

13  X 

4-> 

c 

p 

fd 

ft! 

r-\ 

JnH 

d) 

w 

o 

u 

e  ^ 

u 

h 

0 

o 

^~* 

u 

-U 

a\ 

U5 

*nD 

• 

'd 

cr» 

>i 

£   rH   rH    +J 

OS 

nj 

1 

•H 

U 

o 

W 

W 

•H 

>-D 

c 

c 

acn 

0) 

O 

O 

rH 

p 

•H 

u 

•— ' 

c 

■P 

-P 

•H 

(d 

^ 

•H 

4J 

u 

6 

> 

w 

>-l 

D 

a> 

a> 

fd 

e 

nci 

.'- 

s: 

•H 

fd 

TJ 

■i-) 

t^ 

M 

w 

c 

K 

aJ 

nj 

-H 

^ 

w 

M 

^ 

C 

3 

Q) 

d 

U  1 

P 

■P 

o 

U-i 

w 

U-J 

fd 

•* 

X 

o  ^ 

w 

•H 

0 

o 

c 

n  x: 

•H 

Id 

•p 

a.  u 

a) 

fd 

>i  QJ 

S 

e  p 

tt 

*-l     CM 


H 
H 
> 

X 

w 


_1    -h    ^ 


v-t  e  — <  cm  m  <r  u-i  o  i 


90 


r-t  -h  so 


*n       *-* 


r^  — <  00 

— «  O 


0) 

o 

— 

CM 

en 

*» 

iTl 

\D 

r*. 

CO 

J= 

w 

L. 

PL. 

H 

o 

<o 

■J 

X 

2 

> 

to 

H 

£ 

O 

H 

t-t 

►™c 

*-* 

r^ 

iJ 

-1 

X 

_4  O         ~h 


r>.         Cvi 


r-   en 
00  CO 

o  vr 

00  — »  ~- 
\D  cm   m 

CM   m    CM 

CO 

en 

CM 

o 

o  — ' 
o  — 

in 

in 

CTl 

m 

ej 

CT'. 

CO 

CO 

CO 

CO 

CM    O 
CO    O 
e~   O 

o  o 
1     1 

O  O   O 
1      1      1 

o 
1 

o 
1 

o  o 
1     1 

c 
1 

o 

o 
I 

O 

o 
1 

o 

o 

O  — 

O  r- 
o  m 

o  o 
i     i 

r-  O  O 
r~  cm   O 

CM    CM    — ( 

O  O   O 
1      1       1 

-a- 

CO 
CM 

O 

1 

m 
o 

o 

o 

in  oi 
oo   in 

o  m 

d  d 
i     I 

m 

CM 

O 
1 

CT' 
CM 

o 

in 
en 

d 

1 

o- 

C-l 

o 

in 

o 

CM 

o 
1 

ON 

O 

CM 

o 

O    ■ 

O 
O 

cm  m 

— <  en  o 

N  ^    i/l 
4  n  ^ 

en 

CO 

in 
en 

o   00 
cm   in 
en  en 

en 

CO 
CM 

CO 

o 

in 
m 
en 

CM 

CM 

O 
O 

o 

o 

o 

o  o 
I     I 

o  o  o 
1     1     1 

o 
1 

o 
I 

O  O 
1      1 

O 
1 

o 

o 
I 

o 

O 

o 
1 

- 

en  — * 
o  — 

O  — t 

On   N 
C-l    CM    CM 

<-»  en  CM 

CO 

en 

CM 

en  r*. 
O  O 

CM 

o 

o 
o 

o 

o 

CC' 
CM 

o 

O 

o 

o  o 
1 

o  o  o 
1          1 

o 

o 
1 

O  O 

o 
I 

o 
1 

o 

o 

O 

- 

in  cm 
cr.  m 

o  o  m 
r-~  »n  ^r 
O  r^  ~ 

CM 
M3 

en  so 

CO 
CO 

o 

lO 

o 

CM 

O 
O 
O 

o  o 
1 

O  O   O 
1             1 

o 

o 
1 

O  O 
1 

o 

o 
I 

o 

o 

-1 

r*  en 
oo  en 

—4      C*1 

00  o  — ■ 
CM   O    vD 

en  —i  cm 

CM 

O 

o 
o 

in  o 
cm  en 

in 

CM 

CM 
CM 

en 

o 

o 

o 
o 

o  o 
1     1 

o  o  o 

o 

o 
1 

o  o 
1     1 

O 
1 

o 

o 
1 

- 

CM    I/I 
-J   CO 

en  in  o 

CM    O    CM 

CC 

o 

i£> 

o 

in  en 

en   CTi 
O  cr> 

en 

in 

CO 

o 

C' 

o 

o  o 

1 

O  O  O 
1            1 

c 

o 

O   O 

o 

o 

-1 

~  en 

CM   m   CM 

c  en  — 
>cr  m  <y 

oo 

CM 

en 

m 

o 

en  v£> 
-^  in 
O    00 

sC 

in 
en 

o 
o 
o 

o  o 

o  o  o 
1 

o 
I 

o 

o  o 
1     1 

o 
I 

- 

CM   —1 
CM    -J 

-J   CM   O 

in  cm  o 
o  m  o 

in 

CO 

CO 

en 
en 

en  co 

00     CM 

o 

o 
o 

o  o 
1 

o  o  o 

o 

o 
1 

O   O 
1 

- 

O  <J 

Mr    CO 

CT*   CJ\    CM 

oo  oo  vo 

lO 

o 
o 

en  o 
o  O 
O  O 

o  o 

coo 
1         1 

o 

o 

O  —" 

r-  o 
en  r~ 

— '      O 

mj  in  o 
—  —  o 

o 

CI 

<7N 

m 

in 

o 
o 
o 

©  o 

o  o  o 
1     1 

o 
1 

o 

~ 

CO   00 

en  m 
en  n 

O  en  vD 

N    003 

-.on 

o 
o 

o 

o 
o 
o 

o  o 

O  O  o 

c 

- 

en  tr. 

id  m  n 
co  in  iO 

— •    O    CM 

o 
o 
o 

o  o 
1 

o  o  o 

- 

-o  o 

— 1    -H    O 

F-~    O   O 
00    CM    O 

o  o 
1 

O  O  -< 

r-  cm 

—4  r*. 

— I   o 
en   O 

— •  o 

o  o 

1 

o  — I 

— ■   OO 

m  o 

o 
o 
o 

o  o 
I 

- 

->  o 

CM    O 

m  o 

c 

0 

a) 

•H     T3     .C 

4-> 

c! 

p 

n3 

n 

(D 

10 

o 

r-l 

& 

m 

r^ 

U 

O 

o 

^->. 

U 

-p 

a> 

• 

to 

»x> 

>1 

Ti 

CTv 

p 

£    rH    rH 

•H 

rtf 

td 

1 

en 

u  o 

G 

t7) 

•H 

>x> 

(U 

c 

a.c^ 

p 

O 

o 

rH 

c 

•H 

u 



•H 

-P 

4J 

d 

rH 

6 

•H 

+1 

•H 

3 

> 

CO 

M 

e 

<D 

0) 

CUH 

T3  £ 

X 

1 

rd 

'O 

+J 

tP 

e 

eM 

CO 

a 

fd 

rj 

•H 

<u 

TJ 

W 

r-l 

M 

c 

P 

O 

rC 

>-f  ^ 

-P 

O 

0) 

w 

4-1 

W  X< 

C 

h. 

X 

O  T3 

w 

•H 

O 

o 

a 

H     eC 

•H 

td 

p 

0*  u 

Q) 

td 

>i  a) 

2 

e  p 

D. 

H 
H 
H 


W 

rJ 


M  PL,  l-l 


3  O  CM  CM 

J  -■  — 


91 


00  — >  — 


lO  —    — 


w         r^         J 


H  M  fH 

X 

CJ  (J 


>n      5 


r^        o        -• 


m  m 
cm  r^ 
en  CM 

o 

CM 

in 

o 
c 
-a 

ON 

-J 
en 

o 
-J 
in 

o 

CM 

o 

in 

CC 

o 

CM 

co 

ON 
NO 

NO 

-cr 

ON 

o 

CNN 

o 

n3- 

en  © 

—  o 

r~   o 

O  O 

O 
1 

o 

o 
1 

o 

o 

O 
1 

o 

o 
1 

o 

o 
t 

o 

o 
1 

o 
1 

o 

O  -• 

On  cm 

en  —* 

CM 

CO 
CM 

m 
O 

o 

in 

CO 

C 

en 
m 

NO 

m 

CM 

CO 

fN* 

o 
m 

CM 
CM 

r^ 

o 

in, 

m 

CO 

c 
en 

CO 

o 

in 

in 

O 
O 

O 

O  O 
1 

O 
1 

1 

O 
1 

O 

o 

o 

o 
1 

o 

V 

O 

o 
i 

o 

o 
1 

o 
1 

o 
1 

- 

ON    •— 
On    CM 

<T 

vO 

co 

o 

m 

CM 

o 

CO 

NO 

en 

NO 

m 

CM 

o 
en 

nO 
CO 
en 

CM 

en 

iD 

m 

CM 

NO 

o 

ON 

CO 
ON 

o 
o 

o  o 
1     1 

O 

o 
1 

o 

o 
1 

O 
1 

© 

o 

o 

o 
1 

O 

O 

o 

o 

- 

m  o 

—  c 

CN    CM 

- 

in 

o> 

ON 

On 

m 

en 

CO 

ON 
CM 

o 
en 

in 

o 

«cr 

CM 

CM 

CM 

en 

cn 

CM 

CO 

o 

o 
o 
o 

o  o 
1     1 

o 

o 
1 

O 

o 
1 

o 
1 

o 

o 

o 

O 
1 

o 

o 
1 

o 

- 

in  o 

-a-  <r 
— <   m 

en 

in 
en 

o 

CO 

a- 

CM 

o 

iO 

CO 

en 

NO 

CM 

en 

m 

ON 
CM 

m 

o 
in 

ON 

m 

o 
o 

o 

O  O 

o 
1 

o 

O 

O 

o 
1 

O 
1 

c 

o 
I 

o 
1 

O 

o 
1 

- 

CM   —■ 
nO   On 
NO  <T 

10 

o 
en 

O 

m 
o 

o 

in 

o 
o 

a-. 
in 

lO 

m 

o 

o 

en 

CO 

O 

m 

c~ 

in 
in 

o 
o 
o 

O   O 
1 

o 
1 

O 
1 

o 
1 

o 

o 

o 
1 

o 
1 

o 
1 

O 

O 
1 

~ 

nO  en 
O  cm 
in  m 

in 
in 

m 

o 

in 
00 
en 

en 

o 

c 

NO 

en 
CM 

00 

ON 
ON 

mO 

cn 

o 

NO 

CTi 

o 
o 
c 

O  O 
1 

o 

O 

o 

o 

O 
1 

o 
1 

o 

o 

o 
1 

- 

en  p-* 
en  co 

so  cm 

in 

co 

NO 

CM 

00 

o 

CM 

mo 

o 

ON 

CO 

in 

CO 

o 

o 
o 

O  O 
1 

O 
1 

o 

o 
1 

o 

o 

o 

o 
1 

o 

- 

m  -a 
o  o 
o  mo 

in 

ON 

co 

CO 

en 

CM 

NO 

en 

in 
CM 

CO 

mD 
co 

O 
O 
O 

o  o 
1    1 

O 

o 

o 

O 
1 

O 
1 

o 

o 

- 

CO   MO 

o  o 

in  m 

CO 

O 

o 

o* 
o 

•a 

en 
o 

NO 

en 

m-i 

o 
o 
a 

O   O 

1 

c 

o 

o 

o 

o 
I 

o 
I 

- 

— <     ON 

m  co 
•-<  cm 

-a 

CM 
CM 

o 

o 
-0* 

en 

CM 

NO 

mj- 

CO 
CM 

o 
o 
o 

O  o 
1     1 

O 

o 
I 

o 

o 
i 

o 

- 

in  <r 

CO  mo 

r-~  — « 

m 

co 

en 

NO 

o 

CM 

m 
en 

CM 

ON 
CO 

o 

o 
o 

O  O 
1 

o 
I 

O 

O 
1 

o 

- 

-T    MS 

c 
o 

On 
ON 

CO 

o 
in 

o 
o 

o 

o  o 

O 
1 

o 

C 
1 

- 

r*~  en 
in  vj 
est  cn 

NO 

m 

NO 

*n 

O 

o 

o 

O  o 
1     t 

o 

o 
1 

-1 

r^  vO 
On  in 
cn  no 

MT. 

o 
o 
o 

O  O 

O 
1 

- 

r*-  en 
en  in 
en  en 

o 

o 
o 

O  O 
1       1 

- 

CM    O 
l-~   o 
CM    O 

C 

o 

(D 

•H-d,c; 

-p 

c 

-P 

rH 

rd 

^ 

Q) 

w 

0 

u 

G 

m 

u 

U 

o 

o 

^-x 

o 

4J  (T> 

W 

KO 

, 

T3 

<Ti 

>i 

CHH-P 

(d 

fd 

1 

•H 

u  o 

CO 

w 

•H 

>jO 

c 

a 

CUCT\ 

a 

0 

O   rH 

■p 

•H 

u 

— 

c 

-p 

V 

•H 

(d 

rH 

•H 

-P 

•H 

6 

> 

If) 

5q 

7* 

<D 

CD 

D* 

e 

'O 

!5 

< 

-H 

'd 

-p 

tn  ra 

^ 

tfl 

G 

e 

ta 

nj 

•H 

w 

W 

M 

u 

c 

2 

Q) 

td 

J^  1 

•P 

-P 

0 

nH 

w 

U-t 

rd 

*i 

X 

o  ^ 

w 

•H 

O 

o 

c 

m  x; 

•H 

<d 

-p 

Pa  U 

Q) 

rd 

>i  Q) 

S 

B  -p 

04 

X 

H 

X 

w 


O  Q  « 

O  C^  fN 

J  ^  — 


>-t    e— '(Nm^jmvor^oo^ 


o^Nn<rm>0N00 


92 


r*.        i-i 


*r\       m        */■>       r*.        \o 

^H  ^  __  O  — ' 


01 

o 

— 

CM 

<n 

•» 

m 

no 

r~ 

OD 

.0 

a 

u 

Pa 

£ 

O 

<s 

J 

2 

> 

CO 

(- 

(~ 

O 

H 

►M 

r~ 

J 

X 

J 

=E 

r*»       —       »-t       is. 


a       K 


ITt  -* 


X 

V 

_* 

rsi 

en 

-9 

m 

1 

nO 

JO 

X 

*W 

■H 

a: 

Q 

c 

c 

ki 

a. 

1— 

a 

O 

Q 

to 

a 

u 

> 

r* 

2 

u 

3 

o 

CM 

cs 

*3- 

.o 

J 

CM 

B 

- 

K 

no  r-» 
CO   csl 

CM    Csl 

o 

ON 
NO 

m  in 

— '   MT 

o 

NO 

MT 

c 

•sT 

in 

ON 

in 

NO 

m 

MP 

in 

nnT 

■n 
CM 

o 

en 
CM 

NO 

o 

NO 

CM 

m 

in  o 
r~   o 
e~    O 

O    O 
1 

o 

o  o 

o 

O 

o 

c 
I 

o 
i 

o 

c 
1 

O 

o 

o 
1 

o 
1 

o  -« 

O    O 
CM   r-i 

NO 

m  oo 
en  oo 
O  cm 

ON 
ON 

CO 

in 

CM 

NO 

NO 

c 

NST 

in 

MT 

m 

CM 

<r 

in. 

CN. 

in 

ON 

mt 

o 

NO 

en 

CM 

en 

en 

o 

o 
o 

O   O 
1 

O 

O  O 

o 

O 

o 

O 
i 

O 
1 

O 

c 
1 

o 

o 

o 

o 

-1 

o  o 
oo  m 
m  o 

en 
m 
en 

MJ    CM 

NO    CO 

un  en 

en 

On 

in 

en 

o 

on 

CM 

en 

ON 
CM 

■ID 
CM 

CO 

o 

CM 

ON 
CM 

ON 

o 

o 
in 

o 

o 
o 

O  O 
1 

o 
I 

o  o 
I     i 

o 
1 

o 
I 

o 

C 

O 

O 

c 

O 

o 
1 

o 
1 

- 

on  r~ 

MT    |nn> 
CM    — « 

oo 

O  no 
O    CM 

CN. 

o 

NO 

-£■ 

CN. 

NO 

o> 
o 
en 

CM 

O 

CM 

m 

ON 
ON 
CM 

o 

<r 
en 
o 

o 

o 
o 

O   O 
1 

o 

o  o 
1 

o 
1 

c 

o 

c 

o 
1 

o 
1 

o 

o 
1 

o 
1 

- 

cm  r~ 

— 1   o 
r*t  cm 

CM 

ON    — 1 

nD  o 

CM    CM 

On 
O 

un 

NO 

o 

CM 

en 

en 

mt 

NO 

NO 

en 

in 
in 
CM 

in 

o 

o 

o 

o  o 

1 

o 

o  o 

o 

o 
i 

o 
1 

o 
I 

o 
I 

o 

O 
1 

O 

-1 

CM    -sT 
CM    ON 
00    OO 

ON 

1/N 
NO 

m  o 
c-n  r~ 
-j  in 

m 

m 

in 

CO 

o 

CM 

NO 

rn 

CO 

ON 

o 

in 

o 

ON 

-J 
00 

O 

o 
o 

O    O 
1 

o 

o  o 

o 

O 

o 
1 

o 
1 

O 
1 

O 

o 
1 

-■ 

— "     CM 
ON    ON 

CM 

in 

00 

lA  CO 

— <  to 
in  r-. 

en 
in 

O 
00 

c 

mt 

CM 

CO 

cr 

in 

CM 
CA 

o 

o 

O 

o  o 
1 

o 
1 

o  o 
i     I 

o 
1 

c 

C 

o 

o 

o 
1 

~> 

00    r*l 

MD    On 
oo  r- 

ON 

CN 

-3-  — . 
o  m 
in  co 

el 
en 

MO 

in 

o 

en 
m 

CM 

O 

ON 

CM 
CM 

in 

o 
c 
o 

O  O 
1 

o 

o  o 

o 

o 
1 

o 

o 

1 

o 

~ 

«n    m 

<r  oo 
en  ~r 

CO  no 
CO    CM 

— ■   CM 

00 

CM 

CM 

CM 

CM 

CO 

in 

o 
o 
o 

o  O 
1 

o 
1 

O  O 
1       1 

O 
1 

O 
1 

o 
1 

o 

- 

<r  un 

ON   00 

CO 

CN 

CO 

CO    CM 

in  — • 
m  oo 

MT 

NO 

00 

en 

o 

o 
o 

o 

o  o 
1 

o 
1 

o  o 
I     1 

o 
1 

o 

O 

- 

-T     ON 

On   C 

en  cm 

MD 

en 

<J    CO 

in  en 

un 

M": 
-J 

m 

o 
o 

O 
O 
O 

O  o 
I 

c 

1 

o  o 
1     1 

O 
1 

o 

-" 

en    CM 

m   _ 

o  c 

r^ 

in  in 

in 
in 
c 

o 
o 
o 

o  o 
1     1 

O 

oo 

o 
l 

- 

On    O 

C~     -9 

CM 

NO 

o  r~ 
r-  r-. 
00  no 

o 
o 
o 

O   O 
t 

o 

O  O 

- 

— «  en 
O  en 
oo  to 

o 

NO    O 

in  o 

vO  O 

o  o 
1 

a 

O  — i 

un  — • 

m  ON 

en 

<r 

m 

O 
O 
O 

o  o 
1 

c 

- 

O   nD 
ON   vO 

f»    no 

o 
o 
o 

O   O 

-" 

O   O 
CM   o 

c: 

o 

•H  T3 

•p 

c 

<u 

tC 

Itf  ^ 

rH 

■p 

a) 

CO 

m 

e 

5-1 

M 

m 

0 

o 

o 

nH 

u 

JJ 

• 

w 

^-^ 

>1 

T3 

a\ 

p 

C   rH 

<mO 

•H 

fO 

fd 

cr> 

W 

U   rH 

£ 

W 

•H 

l 

CD 

C 

CUO 

P 

0 

O 

MD 

C 

-H 

M  CTi 

■H 

•P 

■P   rH 

<d 

• — 

e 

•H 

4J 

^ 

> 

to 

>iE 

a) 

<D 

(d 

•H 

'O 

L- 

^ 

X 

i 

fd 

TJ 

-p 

CT>£ 

M 

w 

C 

fO 

rrf 

•H 

<D 

TJ 

P^ 

rH 

M 

C 

^3 

O 

a 

r-l    ^ 

IH 

-p 

O 

d) 

w 

m 

w  ^ 

c 

*. 

« 

0  T5 

w 

•H 

O 

o 

c 

jm  x: 

•H 

nj 

■p 

Dm  H 

0) 

fd 

>1  (U 

S 

e  p 

Q< 

X 

w 

r-H 


93 


«-»         r» 


&>         <— •         r- 


8 


ci         -h 


in         r^ 


—-*        r* 


-^        tn        ~^ 


r-.         -h 


r*  m 

— '    MO 

en  o 

tn. 
cn* 

□ 
cm 

•3 

CM 

o 

-3 

m 

-7 
CM 

cj> 
O 

00 

o 

~3 

CM 

CM 
CM 

M0 

o 

o 

CC 

o 
o 

m 

m 

o 

*3 
O 

cn 

CM  O 

in  co 

00  o 

o  o 
1     1 

o 
i 

O 

o 
1 

o 

c 

O 
1 

o 

o 
1 

O 

o 
i 

o 
1 

o 
1 

o 
1 

o 

o  -< 

co  m 
o  fl 

mo  — i 

CM 

-3* 

CC 

CM 
CM 

cn 

CC 

o 

o 

CO 
CN 

CM 

CM 
tn 
CM 

ON 
CM 
CO 

in 

in 

vO 

O 

CO 

in 

Ch 

ON 

c 

cn 

CO 

O 

o 
o 
o 

o  o 
I 

o 
1 

o 

O 
1 

c 

o 
1 

O 
1 

C 

o 
1 

O 
1 

O 

O 
1 

o 
1 

o 

o 
I 

- 

r-»  «3 
OS   in 

~j  m 

o 

ON 
CM 

CO 
CM 
CM 

O 

oo 

M0 

in 

C"w 

MT 
CM 

•31 
-31 

CO 

*3 

c^ 

ON 

r- 

CO 

CO 
•3 

Oi 

VO 

cn 

o 
o 
o 

o  o 
1 

o 

O 

o 

O 

O 

O 

o 
1 

o 

O 

o 
1 

O 

o 

o 
1 

- 

m  o 
r-  CO 
in  o 

Mr 

NO 

O 

CM 

CO 
-3 

in 

ON 

-3- 
-3 
cn 

«3" 
M0 

cn 

o 

cc 

o 

o 
in 

cr. 
on 

m 

CM 
M0 

CM 

m 

"3- 

■3 
M0 

ON 

o 

o 
o 

O  O 
1      1 

o 

O 

o 
t 

o 

o 
1 

c 

o 

o 
I 

O 

O 

O 
1 

O 
1 

- 

o\  on 
r~  cc 
UN  o 

•3 

cn 

o. 
cm 

m 

CM 

-cr 

-3 
in 

ON 
M0 

m 

CN 

in 
*3 
in 

MO 
M0 

00 

cr- 
m 

CM 

m 

en 

ON 

M0 

o 

o 
o 

O  O 
1 

o 

o 
1 

O 

O 
1 

o 

o 

o 
1 

O 

o 

o 
1 

O 

"• 

ft  r*~ 
vC    -3 

on  m 

-3 

cn 

m 

CM 

CNJ 

-3 

ON 
CM 

m 
in 
CM 

NO 

CM 

-3 

in 

CD 

m 
oo 

in 

OJ 

OO 

in 

CO 

o 

o 

o 

o  c 
1 

o 

c 

O 

O 

O 

o 

O 

o 

o 

o 
1 

- 

O-y  MO 
CO   «3 
CO    CO 

oo 
cn 

CM 

o 

in 

-3 
*3 

cn 

M0 

CM 

in 
cn 

VO 

c-> 
c^ 

o 

M0 
IO 

ON 

in 

ON 

o 
o 
o 

o  o 
1 

o 

C 

O 
1 

o 
1 

O 
1 

o 
I 

o 

o 
1 

o 
1 

- 

-^  in 
r-l  o 
CO  r~ 

o 

CD 
CI 

tn 

o 

CO 

ON 

CTi 

-3 

-3 

o 

CM 

o 

CO 

«3 
M0 

o 

o 
o 

©  O 
1 

O 

O 

O 

o 

o 

o 

O 

O 

- 

CM    NT 

NO  O 
CO   *3 

O 

o 

CM 

en 

o 

lO 

ci 

in 

-7 
o 

c^ 

M0 

r-l 

in 

o 
o 
o 

o  o 
i 

o 

o 

o 

o 

o 

O 

O 

- 

o  o> 

00   o 
CO   CO 

cn 

in 

ir, 
-cf 

M0 

Mf 

o 

CO 
CM 

cr. 

ON 

rj 

O 

o 
o 

o  o 
1 

o 
1 

c 
1 

O 
1 

o 
I 

o 

O 
1 

- 

I-.  vO 

o  — 
cm  <r 

CO 
MO 

O 

in 

»3 

M0 

CM 

m 

in 

no 

o 

o 

o 

O  O 

o 
1 

o 

o 

o 

© 

-• 

r-  o> 
—  o 

ON 

O 

o 

*3 
CC 
M0 

in 
CO 

o 

o 
o 
o 

O  o 

o 
I 

o 

O 

o 

- 

I 

CM    CO 

o  o 

CO 
CM 

ifi 

in 

ON 

m 

o 
o 
c 

o  o 

1 

O 

o 

O 

*■" 

O  cn 

NO   ON 
*3   cn 

CO 
c  -J 

en 

in 

CO 

o 
o 

o 

o  o 
1 

o 
1 

C 

- 

O  NO 
m  in 

CM   CO 

oo 

CM 

o 

o 

o  o 
1 

O 

- 

NO   vO 

r*  cn 

o 
o 
o 

o  o 
1 

- 

m  o 
m  o 
no  o 

a 

0 

•H 

x> 

-P 

c 

a) 

(d 

fd  ^ 

<-\ 

-p 

0) 

w 

u 

e 

c-l 

u 

m 

0 

0 

0 

m 

u 

+J 

a) 

*-^ 

T3 

o\ 

>i 

C   rH 

<X> 

P 

td 

fd 

Ch 

•H 

O    rH 

CO 

CO 

•H 

1 

a 

C 

0,0 

(1) 

o 

0 

*X) 

p 

-H 

U  CH 

c 

+J 

4-»   rH 

•cH 

(d 

— 

•H 

-P 

P 

> 

10 

>1 

3 

Q) 

0) 

fd 

e 

T3  3 

S 

•H 

1 

X 

'd  + 

tr>  rt 

c-1 

10 

C 

fc: 

fd 

rd 

•H 

^ 

W 

>-l 

M 

C 

^ 

qj 

fd 

M  ^ 

-p 

O 

m 

w 

4-J 

CO 

fd 

■h 

X 

O 

73 

CO 

•H 

O 

o 

C 

ch  x: 

•H 

rd 

+j 

P.  U 

CD 

fd 

>i  d) 

s 

e  -p 

04 

M 

X 
X 

w 

m 

< 

En 


l-l  P-t  M 


■J  -M  — 


94 


O^   P-*    r*>    O   0>   n".   r"» 


<r  on 

o  -* 


OOnNNinno 


en        —i 


— i        —       o       ■-« 


«l 

o 

- 

cm 

en 

•* 

m 

vD 

r^ 

00 

-O 

■ 

-»H 

- 

•J 

= 

z 

> 

m 

H 

5- 

o 

H 

H 

M 

»-< 

r^ 

J 

X 

►J 

X 

1 

o 
1 

o 
1 

o 
I 

o 

o 

o 
I 

o 
1 

o 

o 

o 
1 

o 

o 

o 

o 

o  —• 

00   <T 

n  o 

>3- 
as 

CO 

o 

o 

0> 

m 
o 

-T 

CM 

o 
en 

>er 
en 

CM 

en 
CM 

in 
tn 

rj 

CO 

o 

en 

o 

o 
tn 
o 

m 

o 
o 

o 

o  o 
1 

o 
1 

o 

o 
1 

o 
1 

o 
1 

a 
i 

o 
1 

o 
1 

o 

O 

O 

o 

o 

o 

-1 

<n  o 

O  — i 

CM 

CM 

C 

tO 

o 

en 
o 

CM 
CM 

m 
o 

CO 
en 
en 

en 
o 

o> 
in 
en 

en 

en 

CM 

O 

o 

CM 
CM 

o 
o 
o 

o  o 
1    1 

o 
1 

o 

o 
1 

o 

o 

o 
1 

o 

O 

o 
1 

o 

O 

O 

o 
1 

- 

O   00 

m  m 

CO 

o 

m 
en 

en 

CM 

en 

m 
CM 

CM 

CO 

o 

m 
en 
o 

CM 

a\ 
o 

en 

CO 
vO 

»n 

o 

o 
o 
o 

o  o 
1 

o 
1 

O 
1 

o 

O 
1 

o 
1 

o 

o 

o 
1 

o 

o 

o 
1 

o 

-« 

CM    C\ 
cr»  r-~ 
en  — • 

o 

en 

en 
CM 

00 

o 

*3* 
en 

CM 

m 

CM 

CM 

o 

oi 

CM 

00 

o\ 

c 

CM 

CT- 
CM 

CN 

en 

o 

o 
o 

o  o 
1 

O 

o 

a 
i 

O 

o 
1 

o 

o 

o 
1 

O 

o 

o 

- 

—>   00 
vj    — i 
-J  oo 

en 

o 

CO 

0> 

m 

en 

CM 

o 

CO 
CI 

rj 
CM 

en 

o 

o 
o 

o 

o  o 
1 

o 

o 

o 

o 

O 

o 
1 

O 
1 

O 

o 
I 

o 
1 

-1 

-h    CM 

en  *cr 

a? 
O 

CM 

CTn 

en 

o 

in 

CO 

o 

CM 

<T 

o 

CO 
CO 

o 
o 
o 

o  o 
I 

o 
1 

o 
1 

o 
1 

o 
1 

o 

o 

o 

O 

o 
1 

- 

»c  o 
O  m 

o 

O 

o 

SO 

o 

CM 

in 

o 

CM 

o 

a* 

CO 

o 

o 

a 
o 

o  o 
i 

o 
1 

o 

o 
1 

o 
1 

o 
1 

o 
1 

o 
1 

o 

-> 

O   vo 

o  m 

CM   — t 

CO 

en 

CM 

CM 
O 

en 

a 
C 

CI 

cr> 

CO 

o 

CM 

o 
o 
o 

o  o 
1 

o 

o 
1 

o 

O 
1 

o 

o 

o 

- 

o  o 

\£>   CM 

cm  -a* 

00 

o 

cr» 

ON 
00 

o 

en 

o 

m 

m 

CM 

o 
o 

o 

OOOOOOOO-h 

I         till 

sOno^t  -^  ■-!  n  in  o 
O-^OOOOu-tO 

OOOOOOO-h 


*T    O   »£)    tO   O   rn   O 

oo  <r  o  m  co  ao  o 

NN    O    tNO«    O 


O  O   O   O   O  O  -H 


CO   s   »J    n   iA  O 
0O   CO    O    u-1  *3-    O 

(N  m  m  r»  ^-*  o 


O  r^.  *■» 
cm  •<!  -^ 
r^        o        no 


^^  CM 


o  o 
1 

o 

o 

O    -H 

1 

ir>  en 

a. 
m 

CC' 

o 
o 

o 

o 
o 

o  o 
1 

o 

o 

- 

»n  cm 
in  r- 
CM  ^rj 

o 
o 

rj 

o 
o 
o 

o  o 
1 

o 

- 

*T   CO 

en  r^ 
\£>  en 

O 
o 
o 

O  O 
1 

- 

as  o 
-o  o 

r*  o 

c 

o 

•h  ^a 

-p 

c 

o 

td 

(d  x 

tH 

-p 

Q) 

m 

!h 

g 

m 

^ 

vi 

0 

O 

0  M^ 

U 

+J 

>i 

03 

. — . 

4-> 

n^ 

o^ 

•H 

C  H 

KD 

W 

rtf 

fd  CTi 

C 

U   rH 

Q) 

(0 

-H 

1 

+J 

C 

0.0 

G 

0 

O 

*£> 

-H 

•H 

u 

a\ 

4-> 

4J 

r-i 

£ 

td 

^-" 

3 

•H 

4J 

V 

e 

> 

(.0 

•H 

0) 

O 

X 

1 

TJ  -M 

CP 

U 

U) 

c 

d) 

fO 

fd 

•H 

M 

fd 

W 

M 

O 

c 

3  m 

fO 

!m  ^ 

<D 

+j 

0 

Xi 

w 

m 

*• 

X 

o  ^ 

w 

•H 

o 

O 

c 

n  x: 

•H 

fd 

4-> 

cu  u 

Q) 

<d 

>i  a) 

S 

e  -m 

C^ 

M 
H 

X 
X 

w 
m 


w       *-* 


0-HtMn«jiriNOrsCO 


fo  J5  o-'Nn'jin^NCO 

Li        -1 


95 


00   — < 

en  in 
in  \o 


r-»  —  cd  o 
r-  <r  o  <r 
■^  m  ©  cm 


<?  ^r  — i  -J-  O 

r-  -j-  o  -f  O 
m  -^  o  r-.  o 


*I            <            *            N  h  ift  (ft 

■<r        on        co        u-i  en  — i  «— • 

o        o        r».         cm  <y  so  on 

oo        r*.        on        — ■*  m  on  e*l 

0>         —         <r         co  <r  <r  r- 

CM  -H 


OOOOOOOOOOOOOOOOO-h 


r*-  .— «   en   cm 


cm  s£> 
vD  in 
r-  cm 


(A   vJD    lA    nJ 
iTl    N    O    N 


<r  r^  m  --< 

iA  n  h  m 

s£>   — i    CM    -M 


MB   N   O 

in  so  <r  o 
-.  cm  o  O 


oooooooooooooooo-* 


cm  «n 
r-i   r-i 


sO    ON   CO    <T 

r*.  en  cm   on 

n  in  n  ^ 


-<  o  o 

in  <r  o 


OOOOOOOOOOOOOOO-^ 


cm  r*. 


CM  CO  On  — < 
CO  CM  en  en 
O    -^    •-•    CM 


r-»    vD    O    CM 
-*  cm  en  \C 


r^  o 

vO    O 
-3-   O 


O   O    O    O  O  ~* 


O   O    O    O   O 
I  I 

N  n   \C   H    vD 

^  \D  r*  vD  n 

On    in    m    O   \0 
OOOOOOOOOOOOO-h 


o  m  on  co 

CM    in   sO   CM 

en  cm  — «  en 


r^.  — «  co  r-»  i 
n  cc  rs  ^ 
-^  en  m  »-(  i 


01 

o 

— 

<N 

m 

*J 

u"t 

\o 

f^ 

00 

.o 

<= 

■»■« 

1* 

Gk 

H 

O 

a> 

■J 

S 

z 

> 

n 

H 

H 

o 

H 

M 

H* 

r«- 

J 

X 

3 

3C 

en  -j-   en 


r-  o 

r-t     CM 


in  en  co  en 
cm  co  —  in 
—  cm  m  m 


o  «o  s  o 
co  oo  en  o 

^n  no 


©OOOOOOOOOOO-h 


— «  m 
r-  O 
— <  en 


©  s£>  O  -h 
in  C  m  co 

-^     ^-4     o     ON 


^  m  o 
vr>  -j-  o 

CM   ON    o 


r-  r-^  r-~  — 


o  o  o  o  o 

I  I  I 

<r  ©  — •  o  *n 

NO  n   M  vO 

c*>  *a-  -^    ©  en 


CM    CO    vO    CO 

©  in  on  >n 
en  o  —i  on 


~*  © 

\£>  © 
-3-    O 


o©ooo©©ooo-< 


co«N(NOmscMno 
NOenvDinosO<TcocMO 

>J— isOinOOirtNNO 
©©©©©OOO©— « 


CM    <T    CM    — <    ■— " 
O    O    ©    ©    O 


vO  ©  o  o 
On  \0  o  o 

—      ©     -H      © 


ON     -J 
-H     CJO 

o  © 


ON   CM    O 

m*oo 
o  ^  o 


o©©o©©©-^ 


%/~\  r*~\    r^i   <T    O 

~+  <r  ^-<  co  *-< 


c 
o 

o 

-c 

O- 


r~-*  r-  — 


r**        *3-         i-* 


w  © 
r^  © 

\D   O 


©   O    ©   ©   ©    O  — ' 
1111(1 

<J  cm  co  m  ^J  o 
co  m  o  on  O  O 
en  ©  ©  r-»  ©  © 

©    d    ©    O   O  r-I 


O  n©   ©  ON  o 

M    N    W    VO  O 

sO   en   on   o  O 

©     ©     ©     ©  ~H 


x  tr> 

-h  c 

^  -H 

-p  ^ 

<d    D    g 

g  ^  3 

g 

£    W  -H 

O    G    X 

•h  o  m 

P   0   g 

fd  ^ 

h  a^ 

d)   >i  o 

M  4J  -P 

>-l         m 

O  TJ    fd 

U    G 

03  TJ 

XJ         O 

C    W-H 

<d    g    >q 

U    <D 

WOO, 

c:  -p 

o  w  o 

•h      x: 

4JH4J 

f«  fd 

■rl      U     U 

>  -H  o 

O    Oi1^ 

TJ    O 

M  —v 

^  -P  cn 

^           VD 

fd    P   CTl 

-O    W1H 

c  a   i 

fd  is  o 

• 

-P      1     VD 

>i 

w  P  a» 

+j 

W    rH 

•r-l 

^  td  ^ 

CO 

w  W 

c 

c       <y 

CJ 

fd  u  a, 

4J 

<D    O    3 

c 

S  ^  ^) 

•H 

en  ^a-  r->  o 
O  -J  o  o 

d  c>  d  ~ 


H 
H 
H 

X 


—*  CM 


PQ 
< 
Eh 


j      —      -. 


96 


<-t         r-» 


D 

o 

-i 

cs 

n 

-» 

m 

sO 

r» 

oo 

-O 

« 

u 

a. 

H 

o 

a 

J 

X 

z 

> 

v> 

r« 

H 

o 

H 

i-t 

H 

CM  ~  --»  &\ 

r-         vr.         oo         r^. 

■-t       r*>       0%      «-h 


— .       —       <r 


CA  *j  %o         rn  CM  — < 

m         r>«         r>.         — *         m         cn 

*£)  1/1  ("si  .-«  SO  O 


-O         El       r* 


— «         en 


— <  fsl 


O*Ni^t0ff»'*lO4 

o 

_. 

o 

en 

m 

o 

c-|  -3   o 

i/"sr~oc">os-*moc~ 

rs- 

to 

~T 

sO    0>    O 

ooooooooo 

o 

lTS 

-3* 

CM 

o 

— 

—  r-   o 

ooooooooo 
III         1     1     1     1 

o 
1 

O 

O 
1 

c 

o 

o 
1 

o  o  — 

c*ssOOc~ersOc~c-Jr«. 

OS 

in 

o 

o> 

in 

c-i 

•sT   O 

X   tx> 

00(HNCON<yrs>O^ 

1^ 

so 

o 

oo 

m 

sO 

Csl   o 

OOOO  —   OOOc-i 

m 

<r 

*o* 

** 

o 

o 

—  o 

•H    £ 

OOOOOOOOO 
1              1             1       1       1       1 

o 
1 

O 

o 
1 

o 

o 
1 

o 
1 

o  -> 

-P   M   6 

Nfs\O[Mn03r^«?N 

-a- 

•sT 

so 

o 

«sT 

<r 

o 

rt    3    ^ 

O  *  M   o>   ^1  >J   n   1 —   srf 

eg 

O 

SO 

c-i 

<I 

o 

<-tOOOO—<OOCs) 

rsi 

Csl 

CM 

c-i 

r-i 

IN 

o 

g  ra  g 

OOOOOOOOO 
1                               1      1 

o 
1 

o 

o 
1 

o 

O 

o 

- 

•H 

OO-^ffnrnN^s 

o 

Os 

Csl 

OS 

sO 

o 

G   to   X 
O   C   rd 

r^MOvr^MNntNO\ 

*st 

sO 

CO 

o 

—  c->o-*ocgo— «o 

~ 

o 

— ' 

o 

o 

o 

•H    O    g 
-P   0 

OOOOOOOOO 

o 

o 

1 

o 

o 

o 

1 

- 

sO-i/tin-H— *Osr^-*r^. 

CO 

sO 

_ 

SO 

o 

fd  x:  q) 

NiHKnOvONfflN 

ITS 

•st 

o 

0)   >i  o 

HOO-<-*0^0-' 

o 

O 

eg 

r-j 

o 

OOOOOOOOO 

o 

O 

o 

O 

__, 

1                            1 

1 

rl+J    W 

sOOOOOsOCsir*>3*sa> 

m 

-3- 

o 

O 

u       o 

soococomr^r*.-- »— * 

m 

sD 

m 

O 

o  c 

r*-~j   m  »h  (*i  -^  -^  o  n 

cj 

O 

Csl 

O 

OOOOOOOOO 

O 

o 

o 

— 

1             1       1      1       1 

1 

1 

a  T> 

nni/iioOfvff>-"CO 

ICI 

C*. 

o 

TJ         O 

WinNc-c-n-ico 

O 

o 

csio--«c-i-*csicgoos 

sD 

r-. 

o 

s    an 
orms 
peri 

OOOOOOOOO 

1          1          1          1 

O 

O 
1 

- 

r~CsiooosOrssOsOr^ 

m 

o 

*o>j»-«o>nioO'0»y 

o 

ON" <^oOO— «  rs. 

Csl 

o 

£-,  -P 

O    Ul    HI 

OOOOOOOOO 

1     1     1     1    1         II 

O 

1 

- 

mocsir-.irso-*cocsi 

o 

•h      x: 

N   O   -3    O   *J    u"i   m   O    O 

o 
o 

OOOOOOOOO 

__, 

1          1         III 

•H       O       r-l 

HCiMnonino>jo 

>  -H    O 

or^CNCOosrssCic-io 
csiooc-iocsicsioo 

'O  0 

oooooooo— ■ 

1         1         1         1 

Sh  ~ 

— i  so  — i   so  in  Os  cs,   O 

fO  +J  en 

c»tnoci«HNO 

Hwwo^ono 

M           *sD 

OOOOOOO- 

rd -P  <r> 

13   MH 

OO  o  »n  r^  so  o 

C   <D    1 

c">  — <   r-i  o  os  c-t  O 

Csl    O    Cvl    ~->    O    O    O 

ni^o 

• 

O  O  o  o  o  o  -* 

-P         1        <s£> 

>1 

00  so  os  c*l  r*.  o 

W    -P  CTi 

-p 

-3-  r~  — <   ~-t  oo  O 

10  iH 

•H 

o  ci  n  as  o  o 

^   fC  ^ 

CO 

o  o  o  o  O  — i 
III         1 

W  W 

G 

so  rs   fsi  n  o 

C         >i  CD 

so  m   o   eg  o 

N  fs1    sO  O  O 

(0    MH 

-P 

O  O  O   O  -H 

1 

a)  0  3 

•H 

N   OS  OS  O 

—*  tn  os  o 

— 1     Csl     ~H     O 

ddd-i 
1    1     1 

• 

> 

O  -h   O 

osrsi  o 

H 

-H     CI     O 

X 

d  o  -h 

X 

Csl    O 
Csl    O 

w 

Csl   O 

J 

M  K  W 

O  O  «  Q 

z 


97 


00  vO  ~M  <* 

O  sO  O*  •-« 

(N  >*-»  O  CO 


n        r-*        r-        —« 


ro  co  — «  •» 
m  en  —*  — » 
in       ~*        >c        ct> 


Xl 


eg        ~->         r--        in 
m        cm        as        o 

O        r-        _         r- 


00  — i  — 


SO   00   — i 

CO 

CO 

o 

m 

— 

en 

—. 

so 

<T    CM 

CN 

— < 

en  o  o 

O  so  in 

CM 

r^ 

o 

CO 

sO 

CM 

O    sO 

rn 

o 

O  CO   o 

CM    --•    -+ 

o 

rj 

o 

CM 

o 

CM 

-cr 

m 

en  — 

O 

o 

— '  r»  o 

o  o  o 
1         1 

o 
1 

O 

o 

O 

o 
1 

o 
1 

o 
1 

O 

o  o 
1     1 

O 

o 

o  o  — 

1 

O   — •    CO 

SO 

as 

OS 

pml 

^ 

o 

m 

^^ 

OS  — - 

CN 

o 

CM   O 

Os  —   — « 

CM 

u"l 

in 

CO 

en 

c 

00 

m 

—«    CM 

-cr 

Ln 

en  O 

X 

u 

O    N- 

O 

— 

O 

CM 

o 

CM 

-cr 

-^ 

CM    O 

o 

O 

— t  o 

o  o  o 
1          1 

O 
1 

o 
I 

o 
t 

O 

o 
1 

o 
1 

o 
I 

o 

o  o 
1     1 

o 

o 
1 

o  — 
1 

<r  o  vo 

sO 

•<r 

CO 

r-« 

m 

o 

_g 

o 

sO    CM 

^ 

OD 

o 

4-> 

u 

—1   -J   o 

CN 

r^ 

in 

SO 

<r 

SO 

en 

r",   in 

sO 

CO 

o 

tf 

2 

e 

en  cm  o 

" 

o 

*-" 

-— 

CN 

o 

o 

O 

O  — ■ 

-cr 

o 

o 

o  o  o 

C 

o 

o 

o 

o 

o 

o 

O 

o  o 

o 

o 

_ 

£  n; 

^ 

1         1 

1 

1 

1 

1     1 

e 

00   so  -J 

Cr* 

CO 

OS 

00 

sO 

SO 

o 

<J 

en  -* 

OS 

o 

c 

m 

•H 

r~  o  r~ 

o 

o 

SO 

o 

o  — < 

CM 

o 

O  en  o 

-« 

o 

— 1 

o 

CN 

o 

o 

O 

O    CM 

o 

o 

0 

n 

X 

O  O  O 
1 

o 
1 

o 

o 
1 

o 

O 

o 
1 

o 

o 
1 

o  o 

1 

o 
1 

-* 

o 
o 

rd 

as  -j  — -< 

-CT 

o 

in 

00 

<r 

in 

m  rs- 

o 

in  *o  -J 

m 

-CT 

sO 

crs 

o 

sO 

sO 

~<  r-. 

o 

f3  a 

n-a  n 

-J 

-cr 

<r 

~" 

O 

o 

""* 

o 

O  — i 

o 

rH 

a.  u 

o  o  o 

O 

o 
I 

c 

o 

O 

o 

o 
1 

o 

o  o 
1     1 

~ 

0) 

>i  o 

en  •-*  <r 

r-g 

m 

as 

Os 

SO 

CO 

en 

sO 

o  o 

u 

-p 

A-> 

sO   sO   O 

O 

CO 

O 

CN 

SO 

CO 

as  o 

u 

m 

CO   —.    — < 

o 

c 

o 

o 

o 

o  o 

O  ir 

rd 

o  o  o 

o 
1 

o 

o 
1 

o 
1 

o 
1 

o 
1 

o 

o 
1 

o  -■ 
I 

u 

c 

•H   -3"   ~T 

m 

o 

en 

os 

r^ 

o 

r-» 

OS 

o 

rd  IJ 

en   —  •-* 

m 

r-. 

en 

OS 

en 

o 

na 

o 

O   O   O 

o 

o 

o 

CM 

O 

<7s 

o 

o-j 

o 

o  c  o 
1 

c 

o 

o 

O 
1 

o 
1 

o 

o 

O 

- 

fd 

LO 

-H 

NiO   00 

in 

r^ 

~H 

in 

-cr 

sO 

CM 

o 

^i 

0) 

•cr    -cr    <T 

so 

CM 

00 

-CT 

m 

en 

c 

O  O   O 

-" 

-> 

-* 

o 

O 

CO 

o 

o 

CO 

0 

OU 

o  o  o 
1     1     1 

o 

O 
1 

o 

o 

o 

o 
1 

o 

— 

c 
o 

4J 

Q) 

— i  o  o 

cm 

m 

SO 

-cr 

o 

o 

•H 

x: 

Cfi  N   o 

r- 

CM 

CTs 

rg 

in 

m 

o 

~-t    CN    CN 

O 

CN 

o 

O 

o 

O 

o 

-JJ   rH 

p 

o  o  o 
1 

o 

O 

o 

o 

o 

o 

•^ 

fd 

•H 

d 
u 

^ 

m  m  in 

r»» 

sO 

-J 

o 

CN 

o 

oo  o  eg 

-cr 

O 

in 

-cr 

o 

> 

-H 

o 

o  o  o 

o 

o 

o 

CM 

o 

o 

tu 

CU^t- 

o  o  o 
I     i 

o 
1 

o 

o 

O 
1 

o 
1 

~" 

H3 

o 

SO   — t    f->- 

CO 

CM 

in 

r^ 

o 

u 

^ 

N   \D  O 
~h    CN    O 

m 
o 

-cr 
o 

o 

O 
en 

o 
o 

v 

4-' 

CTv 

o  o  o 
1         1 

o 

o 

o 

O 

- 

u 

fd 

4-> 

O  en  en 

sO 

m 

„, 

O 

T3 

(/) 

rH 

so  en  oo 

-? 

o 

c 

en  en  —i 

CM 

~H 

CN 

o 

0) 

1 

o  o  o 
1         1 

o 

O 
1 

o 

- 

fd 
•p 

1 

o 

• 

O  O  00 

O  — '  Os 

CO 

c  g 

CO 

r-. 

o 
o 

10 

P  cn 

p 

~i  o  — > 

as 

CN 

o 

w 

rH 

•H 

o  o  o 
1          1 

o 

o 
I 

— ' 

rd 

w 

" — 

CO 

•J  n  M 
^   N  CO 

o 

o 

c 

c 

>i  (U 

-3-   —   u-l 

rH 

o 

fd 

U   r- 

p 

O  O   O 
1 

O 
I 

1-1 

Q) 

0 

^J 

C 

N   N  vD 

o 

s  4- 

•H 

Os   en   CN 

o 

O  O  — ■ 

o 

O   O  O 

--* 

9 

O  CO  o 

> 

en  -cr    O 

•v« 

CM   —    O 

o 

do- 
i 

X 

00  o 

r-  O 

W 

O  O 

t-1 

t-<  ftn  w 


■H      6HMO>Jin>ONDOCh 


O^Nn-jirivONeo 


98 


CO     —     —•     -H 


H    H    O 

r^    -J    =    -J 


S3  H  M 


\0     CO     pH 


-h    O    r^ 


~*  m  **  oo 

-j  m  ~*  m 

m  cr»  oo  — < 

cr»  co  r-»  r* 


o  m  —*  cm  — « 
m  O  ~*  O  ~* 
— «    en        en 


D- 


CM   O   m   O    — '    (-*    MO 
CM   CM  —    en   MO    O   *-» 
O   O   —  CM   O   CM  — i 

CM 

MO 

o 

ON 

en 

M? 
00 
MT 

00 

in 

a:. 
en 

en 

o 

3j 

c 
en 

CM 

in 

r^   O 

m  o 
oo  o 

o  o  o  o  o  o  o 
1          1          1 

o 

o 
1 

O 
1 

o 

o 
1 

o 
1 

O 

o 
I 

C 

o  — 

in  r~  oo  oo  cm  o>  en 

-w   O  r~~  en  m  ~-«  O 
O   O  O  —   O  — •  — 

en 
o 

en 
m 
en 

o 

M0 

MT 

M3 
00 

Mf 

en 
m 
en 

on 
o 

MD 

M0 

CO 

o 

o 
o 
o 

O   O  O  O   O  O   O 
1             1             1 

o 

O 

O 
1 

O 

o 
1 

o 
1 

O 

o 
1 

o 

- 

O    On   CO    CM    —    CJs    O 
— i    in    CM    CM    0O    O    0O 
„    o   — i   — I   O  —    O 

en 

CM 

o 

o 

en 

a 

on 

o 

o 

M0 

CM 

o 

O 

o 

o 
o 

c 

o  o  o  o  o  o  o 
1     1         1 

o 

o 
i 

o 
I 

o 

o 

o 
1 

O 

o 

- 

r-»   r-*   r^   OO   O  en  <? 
O  — •  OO  en  Mr   — .   en 

o  'j  n  on  o-^ 

CM 

en 

CM 

00 
en 

CM 

en 

o 

o 

O 

On 

o 

o 
o 

o  o  o  o  o  o  o 
1                      1    1 

o 

o 

o 

o 
I 

O 

o 

O 

-" 

m   M0    in  CM   <T    r--    00 
CM    P*.    ON   00    On    m    CM 

cm  m  o  <r  —*  <r  — < 

m 

M0 

o 

-o 

l/N 

o 

-r 
oo 

00 

ON 

O 

CM 

o 

O 
O 
O 

o  o  o  o  o  o  o 
1 

o 

o 
1 

o 
1 

o 

o 
1 

o 
1 

-1 

Ifl   N   ifl  r*  io   O  O 
O    *    »J    -J    -J    M    in 
M0    CM    -J    O    MT    — *    CO 

CM 

M0 

o 

M? 

in 
O 

en 

M0 

o 

- 

o 
o 
o 

o  o  o  o  o  o  o 
1         1     1 

o 
1 

o 

o 

o 

o 

-H 

en  mo  cm  mo  o  o  on 

— ■*  mo  mt  cm  «j  m  o 

CM  en   O  O   O  O  — 

CM 

o 

r^ 

MT 

cn 
m 

ON 
MT 

o 
o 
o 

o  o  o  o  o  o  o 
1         1         III 

o 

O 

o 

o 

-1 

m    CM    MT    00    CM    \D   00 

—*  en  o  in  mo  on  cm 

CM    O    — *    CM    —I    CM    O 

CO 

o 

o 
m 

ON 
O 

O 
O 

o 

o  o  o  o  o  o  o 
1                       1 

o 

O 
1 

o 
1 

- 

en  cm  o  -*  O  en  m 

«   «J    ^)   N    M    i/l    ff> 

O  CM  o  — *  o  ~i  o 

o 

in 
-? 

MS 

o 

c 
o 

o  o  o  o  o  o  o 
1         1     1 

o 

o 

- 

On   ON  O  O   O  CM  o 

<  m  (n  m  o>  m  n 
CM  en  o  o  o  o  o 

o 

o 
o 
o 

o  o  o  o  o  o  o 
1         1         III 

o 

- 

N  rs  m  oi  io  o<  n 
CM  —t  r-«  o  r-*  cm  mo 
O  —I    O   O    O   O   MT 

o 

o 
o 

o  o  o  o  o  o  o 
1     1     1     1     1 

-1 

mo  en  o  on  oo  oo  o 
in  in  en  cm  *n  oo  o 
en  cm  <r  o  mt  o  o 

O  O  O  O   O  O  — i 

III         1 

e/i  in  <r  cm  m  o 
m  oo  oo  m  m  o 

O    CM    O    OS    O    O 

o  o  o  o  o  -^ 
1         1 

_  _  _  _m  o 
o  r^-  o  m  o 
in  cm  o  —*  o 

o  o  o  o  — 

M0   MT    O   O 

en  r--  —■  o 
O  en  o  o 

o  o  o  -m 
1         1 

oo  <r  o 

ON    CM    O 

<r  cm  o 

O  o  — 

-M    O 

CM    O 

o  o 

c 

o 

<D 

0 

U 

,G 

O 

a,m 

>!  a) 

c: 

p  ^ 

o 

•H  T3  ^ 

■P 

c 

O 

05 

05 

•H 
U 

o 

CO 

a) 

!-J 

ft 

M 

^ 

O 

0 

(D 

u 

p  x: 

w 

p 

'O 

a  rH 

u 

<o 

rd 

0 

u 

»+-< 

CO 

•H 

c: 

P. 

. — , 

o 

o 

cr> 

•H 

U  vD 

-p 

p 

cr> 

m 

rH 

•H 

p 

1 

> 

10 

o 

a) 

Q) 

vD 

• 

tj 

^ 

CT> 

>i 

1 

rH 

P 

rcJ  P 



•H 

M 

CO 

CO 

as 

m 

P 

C 

rd 

w 

(0 

a> 

C 

p 

p 

aj 

m 

Cr>  C 

-P 

o 

3 

•H 

to 

IH 

< 

e 

»h 

X 

tr> 

p 

m 

•H 

C 

E 

c 

M 

•H 

•H 

ro 

P 

U 

X 

Q) 

rd 

P 

rd 

s 

C 

r0 

e 

99 


OS 

CO 

vO 

■o 

n 

CM 

*a- 

CNI 

C"» 

r". 

-T 

CM 

CM 

o 

V. 

ON 

*> 

in 

(-*» 

•"* 

rsi 

~* 

CM 

r*i 

CM 

CO 

CM 

in   r*. 


MO    r>*    ~h 


—4        cn 


•^    —<    — « 


— '  0\  O    f» 

r-    rN.   co    co 

O^    CO     >D    r*. 


m   o   ~«   o   — <        ,    r*. 


— i     CM 


•—•&,»—• 


,J   -*   ~t 


♦-«     CM 


on  no 

NO     CM 

o  — • 

m 

o 
o 

in 
CM 

en 

o 

-7 

m 

en 
O 

o 
in 
o 

o 

CM 

en 

nD 
CO 

in 

C' 

en 

On 
On 
CM 

NO 

sr 

c 

en 

ON 

CO 

in 
CM 

On    O 
On    O 
in-    O 

o  o 
1 

o 

C 

o 

o 

o 

o 
1 

o 
1 

O 
1 

o 

O 
1 

o 
1 

o 

o 

O 

O    — 

— 1    00 

o  <r 

— •  o 

-a* 
O 

CTn 

O 

m 

m 
O 

in 
m 

O 

CM 

ex? 

o 

NO 

NO 

CM 

CO 

m 

m 

o 
en 

ON 
ON 

NO 

CM 

o 

NO 

CM 

sr 

NT 

O 

CM 

m 

O 

o 
o 

o  o 
1 

o 
i 

O 

O 
1 

o 

o 

o 
1 

o 
1 

o 
I 

o 

o 
1 

o 
1 

o 

O 

o 

~ 

O  r- 

CM     —» 

in 
rs. 

o 

en 

ON 

sr 

en 

c 

CM 

in 

NO 

ST 

CM 

en 

o 

in 
en 

o. 
O 

rs 

CM 

CO 

en 

in 

en 

NT' 

CM 

en 

o 

o 

o 
o 

O      O 
1            1 

o 
1 

O 

o 
i 

O 

O 

o 

o 
1 

o 
I 

o 

o 
1 

o 
1 

O 

o 
1 

- 

ON     ON 

ON    CO 
sr    nD 

in 

nC 

o 
in 

CM 

CM 

NO 

O 

en 

in 

rs 

CM 

O 

ON 
NO 

o 

~ 

NO 

o 

in 

NO 

o 

en 

in 
CM 

m 

O 

o 
c 

O   O 

O 

o 

O 

c 

o 
I 

o 
1 

o 

o 

o 

o 

O 

o 

- 

m  in 

NO   -J 
O  -J 

ST 
cni 

co 
ST 
-T 

in 

CO' 

in 

NO 

ST 

NO 

NO 

o 

o 
o 

CM 
en 
en 

NT 
CM 

CO 
ON 

o 

o 

CNI 

o 

o 
o 

o  o 

O 
1 

o 

o 
1 

o 

o 

o 

o 
I 

o 
1 

o 

o 
1 

o 

- 

on  rs 
en  co 
rs  en 

CM 

C 

o 

en 
en 

CNI 

ST 

CO 

o 

en 

NO 

o 
o 

en 

ST 
O 

ON 

in 
o 

NO 

o 

NO 

o 

O 

o 
o 
o 

o  o 

o 

o 

O 

o 

o 

o 

o 
1 

o 

o 

O 
1 

- 

On   r>J 

sr  r~ 

o  — . 

NO 

in 

CM 

C-n 

O 

CO 

ST 

rs 
en 

NO 

NT 

in 

in 

CO 
ON 

CO 
O 

CO 

o 

ON 

o 
o 
o 

o  o 
1 

o 

o 

O 

O 

o 
1 

O 

o 

o 

o 
1 

- 

NO   nO 

r-   O 

—  o 

o 

NO 

c. 

CO 
ST 

o 

O 
CO 
O 

O 

NO 

ON 

CM 

o 

CM 

en 

ON 

CO 

in 

o 

o 

o 

o  o 

o 
1 

o 

o 

1 

o 

O 

o 

o 

O 

- 

ON   m 

on  cni 

O    CnI 

CO 

o 

NO 

Q 

CM 

CNJ 

o 

nD 

en 

m 

o 

NO 

CM 

nC. 
CM 

o 
o 

o 

o  o 
1 

o 

O 
1 

o 

O 
1 

o 
i 

O 

O 

- 

CO    On 

in  no 

O  — 1 

tN 

CM 

in 

CO 

o 

CN 

o 

sr 

ON 

in 
m 

ON 

m 

o 

o 
o 

o  o 
1 

o 

o 

o 

O 
1 

O 
1 

O 

- 

NO    NO 

sr    O 

— <  o 

nT 
O 

o 

NO 

CO 

o 

o 

O- 
en 

O 
O 

o 

o  o 
1 

o 

o 

o 
1 

o 

O 

- 

m  in 

O  no 
CM   co 

CM 

co 

m 

NC 

in 

CO 

m 

sr 
o 

CM 

O 

o 
o 

o  c 
I     i 

o 
i 

o 

o 
I 

O 

— 

NO     ft 

fs    C) 

en 
co 

o 

ON 

rs 

CNI 

o 

o 
o 

o  o 

CO 
1 

o 

O 

-" 

CO     CNI 

o  en 

in 

o 

ON 

CO 

o 

o 

o 
o 

o  o 

o 

o 

1 

-* 

sr  m 

on  r-. 

rs 

m 

c-j 

o 

o 
o 

o  o 

O 
1 

—* 

~    On 
•NT    O 

O 

o 
o 

o  o 

~ 

m  o 

r-  o 
m  o 

X   tJ> 

■H    C 

^  -H    g 

•P    5^    P 

(SP    g 

C    W    (0 

o  a  e 

•H    0 

-P      O      rH 

(Ox;  a) 

rH     C^-P 

CU    >iU-l 

u  P  td 

5-1 

o  ^3  -ri 

u  c;  o 

fO  -H 

^a       i-i 

C    W    Q) 

m  E  ft 

MOO) 

£  p  x: 

O    W   P 

•H 

P  rH    M 

n!  (d  o 

•H    U  iH 

>-H 

d)   ft^ 

"IJ   O  cr> 

e-l    >nD 

T3  P  cti 

J^            rH 

f0  P     1 

>d  i»o 

C    0VD 

f0  ^  <T\ 

• 

P      1     rH 

>, 

W  P  *— 

P 

(0 

•H 

^  rd  P 

to 

WWW 

c 

C         P 

a 

td  M   Cr«P 

cu  o  3 

r: 

S  4-1  < 

•H 

H 
H 


w 


100 


*G  *&  —t  C4  <?  O 

<?  CO  ^  \C:  I**  C1 

-h  -C  <N  r->  00  v£> 

pH  CO  CO  -»  CO  l^ 

eo  r-»  O*  CM  ~  CM 


1/1 


fl  — .  — 


m 


^ 


*r»         r»* 


u"i         r* 


\©  ^-t   ^ 


v£)  o>  ~-«  — » 


M  r*»  «-3 


f-t  l-i  M 


ST  M2  MO  -* 

r*.  —  n*         CO 

00  ^-1  w-t  w4 


<-H  CI 


— 

CM 

ci 

•4 

a; 

O 

BU 

O 

Q 

W 

f- 

's. 

3 

o 

CM 

CM 

pj 

—« 

-* 

*0'l'J^--in« 

u-. 

NO 

o 

ro 

r» 

rn 

CO 

ON  nO   o 

<\0^tC*^^-<tA 

CO 

m 

-T 

cn 

ON 

o 

N    N    O 

OOO— 'OCMOO 

•» 

U"l 

m 

<T 

— ' 

CM 

— ' 

O   CO    o 

oooooooo 
1                                 1 

o 
1 

o 

o 

o 

c 

O 

o 
1 

o  o  -• 
i 

HnnflOrNM-jn 

r^ 

r-NN 

p. 

*1T 

ON 

On 

o 

On   O 

X 

cn 

M/lNNniflNn 

o 

in 

m 

?■*» 

o 

CO 

-.  o 

OOO— 'O   —   CO 

-J 

in 

-cr 

CO 

CM 

CM 

— 

o  o 

•H 

c 

oooooooo 

o 

o 

o 

o  o 

o 

o 

o  — 

u 

•H 

1                                         1 

1 

1 

' 

1 

1 

-p 

Sh 

O    nO   00   — »   — '    — <    no    CM 

o 

o 

nO 

<T 

r^ 

ro 

o 

ITJ 

3 

PlNOinO'J-T^ 

-sT 

-j 

o 

NO 

to 

CO 

o 

m^m^h-hhO 

o 

o 

o 

o 

CM 

CO 

o 

o 

£  t 

OOOOOOOO 

1         1 

o 
1 

o 
1 

o 
1 

o 
1 

o 

o 

o 

— 

Q) 

NcimNno»o-< 

^ 

cc 

m 

(^ 

__ 

ON 

o 

C 

CO 

>-l 

NOr*-CMNO— <r-iOO 

CM 

r*> 

c- 

cn 

CO 

o 

o 

a 

n 

O    <T    —    —    —    CM    -~    — . 

~ 

o 

CM 

o 

a 

o 

o 

•H    O  »W 
-POO) 

OOOOOOOO 
1              1       1 

o 

o 

O 
| 

o 

o 

1 

o 

~ 

n>ccoi/io^NO 

o 

N 

<r 

CO 

o 

>HCco^a3nc>^ 

CM 

c 

u^ 

<T 

CO 

o 

rH 

04 

— <«nTOCMOCMO   — * 

en 

O 

o 

o 

OOOOOOOO 

o 

o 

O 

o 

o 

w 

Q) 

>lH3 

1         1         1         1 

1 

1 

1 

M 

-p 

0 

O^^T-tNCNiA 

*» 

— . 

CT^ 

<N| 

o 

U 

•H 

lfl-H<ffi^OiON 

CC 

cn 

CO 

ro 

o 

m— *— iocniocmo 

C  J 

O 

r*i 

CO 

o 

O  'D 

M 

oooooooo 
1 

o 
1 

o 
1 

o 

o 
1 

— 

U 

CD 

coooONcor^cMONCO 

nD 

o 

o 

T( 

m*j-D^(o^^ 

o 

c 

CM—    OOO— 'CMO 

en 

<r 

cn 

o 

c 

to 

0) 

OOOOOOOO 

1         II         III 

O 

O 

o 
1 

- 

ftf 

e  -c 

ono^noococ^onon 

1*1 

CO 

o 

>-l 

4-> 

m^tnococo-'C 

CM 

<T 

o 

CO 

o 

NfMOMONMO 

ON 

co 

o 

O 

c-1 
O 

OOOOOOOO 

1     1          1 

o 
1 

o 
1 

-" 

MODWOrtMAO 

o 

•H 

m 

tn  O   CO  cn  -3-    O  ~T   — < 

o 

■P  — 

0->O^ON-^0 

-J 

o 

<d 

ra 

^-> 

OOOOOOOO 

o 

__ 

1     1     1     1     1         1 

•H 

U  cr\ 

oON^uocor^cn  — « 

o 

> 

•H 

UD 

r»NMrONDco<roOCTN 
cm  —•   o  — «  O  cm  — ■  o 

o 
o 

'a 

O.CT. 
O    rH 

• 

OOOOOOOO 

_ 

>1 

1                    1             1       1       1 

U 

1 

-p 

tA  ifl   ^   CO  «J    ^    —    O 
— <   cm   o  o  — <   *r   r^  o 

73 

-!-> 

o 

•H 

o  — ■oooono 

^ 

*nD 

CO 

ooooooo— • 
I          i     i     i     i 

T3 

4J 

W 

rH 

Q) 

a)  ^  m  io^  a  o 
o  o  to  tn  no  o  o 

c 

G) 

— ' 

-P 

o  n  o  no  n  o 

(d  ^ 

c 

O   O   O   O   O   O  — • 

II          1          1 

+J 

1 

U 

•H 

CO   CM   CO    vO  — I    o 

to 

4-> 

<D 

CM  — t    no    to  CM    O 

10 

B 

n-i  n  cin  o 

•*. 

Rj 

P* 

p 

o  o  o  o  o  — < 
i         i 

w 

w 

a) 

e 

nn  sn  o 

a 

+j 

•H 

N   O    M   »J    O 
O    O    On    CM    O 

(0 

n 

D.  X 

O  O  o  o  — ■ 

1         1 

0) 

o 

Q) 

ch  <n  -j  o 

-J-  r-~   O   O 

CM   ~t    CO    O 

o  d  o  h 

• 

ON  On    O 

c-  o  o 

H 

OOO 

H 

OOh 

1 

^ 

CO  o 
o  o 
—  o 

>< 
X 

En 


101 


—*        xrt 


co         »«        p^ 


o        *n       «-«        m 


-H  <N 


*£>  —  — . 


tn        .-* 


r*.         — «         \£> 


g 


g  W  ►-. 

U  O 


e 

0 

*J 

vO 

C* 

m 

m 

*o 

o 

O 

r-» 

p-. 

63 

iO 

in 

n 

n 

00 

o** 

a* 

oo 

cc 

> 

in 

o** 

r^ 

o 

r^ 

*r> 

—* 

r^ 

CN 

01 

n 

o 

^ 

o> 

-^ 

o 

C* 

00 

Q 

■»j 

r- 

*■* 

>J 

^5 

CM 

O 

^ 

CsJ 

(N 

m 

tu 

■ 

•u 

c 

CO 

u 

tn 

ON  -<  -H 


— <        .s*        esj 


-a-        .-« 


\ON*jp»i/inpii/i 

cm 

vO 

On 

n- 

m 

nD 

CO 

NO  CO   o 

NCono\Ni/io-^ 

r^ 

CM 

o 

On 

LT. 

i-4    Cl     O 

ocm--o-^ooo 

c 

ci 

o 

c 

o 

o 

CM 

O  r»   O 

oooooooo 
1                               1 

o 

o 
1 

o 

o 

o 

o 

o 

O   O   rt 

1 

~*ONrN-cM<rmci— < 

CO 

r^ 

vC 

Mr 

en 

<r 

CO 

Cl   O 

X 

tn 

i/l  sj    o^   O  ^  ^  *N 

C) 

<T 

NO 

o 

-j 

Cl 

rj 

CO  o 

Ocmcio«-«ooo 

CM 

ct 

— 

CM 

o 

o 

CM 

o  o 

•H 

c; 

OOOOOOOO 

1         II         III 

o 

o 
1 

o 
1 

o 

o 
1 

o 
1 

O 

O    -H 

M 

•H 

OfNNOr*CM-Hr~eo 

o 

o 

^ 

o 

e» 

O"* 

nO 

o 

-M 

n 

lO   (O   ^    N    - 1    ^    ^   M 

o 

rO 

NO 

f-l 

o 

on 

O 

o 

fd 

«ntn--n-<NO 

CM 

c 

"■ 

CM 

•H 

CM 

Cl 

o 

e 

OOOOOOOO 

II         III         1 

o 
1 

o 

o 

o 
1 

o 

1 

O 

o 
1 

r-t 

U 

NNfMO\(^>D»O00 

m 

CO 

„ 

NO 

on 

m 

o 

c 

[Q 

^ 

NOvTCOONnr^ONO 

vO 

On 

c> 

-^3 

o 

o 

t: 

•P 

(N   0O   (N  - iinO— '    O 

CM 

»■< 

~- 

*H 

o 

O 

O 

OOOOOOOO 

o 

o 

c 

c 

o 

o 

— 1 

•H 

0 

1                   1     1 

1 

< 

1 

■p 

0 

m 

OOON-jinoNCOCM 

CI 

o 

<r 

r-~ 

m 

o 

td  -f 

fd 

cocmcocOnOcocmcm 

U~i 

CO 

CC' 

ro 

sD 

o 

■3--*_*ocmooo 

-« 

— 1 

— 1 

H 

-» 

o 

rH 

Dj 

OOOOOOOO 

o 

o 

o 

o 

o 

*4 

d) 

>iT) 

1                      1          1 

1 

1 

1 

u 

•P 

o 

NflO*flMO>CO(M'r) 

CM 

no 

CO 

CI 

o 

^1 

•H 

mcicNONUi-^cMCTN 

CO 

kO 

CO 

o 

r»  O  O  O  ~ •—  — •  o 

o 

o 

o 

o 

o 

o  v 

U 

OOOOOOOO 

1 

o 
1 

o 

o 

o 
1 

-H 

o 

C 

Q) 

«>JB300*INrt 

OD 

VO 

CO 

o 

fti 

P> 

Cl  — h   Cl  r^   CO  — •   r*   O 

CO 

CO 

CI 

o 

n3 

OCIOOOO-JO 

<7> 

o 

On 

o 

(d 

6  Xi 

OOOOOOOO 
1                           1 

o 

o 
1 

o 
1 

-1 

Cl    CO    Cl   0>    N   >J    ifi    C 

o 

r-^ 

o 

u 

4-> 

cmco— *— i  -j  rt  m  - 

CI 

o 

0 
4J 

OCMOOOO-JO 

o-n 

—■ 

o 

M 

OOOOOOOO 

o 

o 

__, 

1     1     1     1              1 

1 

0 

W 

O 

r-.-jctr^cMinco^ 

<r 

o 

•H 

UH 

ooiDrHin^ivONoo 

o 

o 

fd 

rH 

rd 

0-*0— «0— 'OO 

-■ 

o 

^^ 

OOOOOOOO 

o 

— , 

II          1          II 

1 

•H 

o 

cr\ 

ci-h*tciocionci 

o 

> 

•H 

V£) 

— i  n  --  i/i  o-- 1  in  o 

o 

o  c>  -*  o  — ■  o  <r  o 

o 

<u 

O.CT, 
O   rH 

a 

OOOOOOOO 

— 

>1 

1    1     1 

U 

1 

+J 

Hfin-ji/iniDO 

O-IINtO- i    CO    O    O 

13 

4-1 

o 

•H 

•"■•ooooocmo 

c-l 

>X> 

173 

ooooooo— 
1           1 

fd 

+J 

CTi 

G 

V"N.   CM    CO   Cl    *3>    O    O 

H3 

to 

rH 

QJ 

co  •— »  m  — *  -j  cm  o 
—  ci  —  o  —  o  o 

o  o  o  o  o  o  —• 

fd  £ 

1     1     1     1     1 

-p 

1 

U 

•H 

CM    CO    — <    CO   — i    O 

w 

■P 

0) 

oiN  n^  ^  o 

w 

X! 

— '    O   O  On  — i  O 

O  O  O  O  o  -> 
1          1 

rd 

w 

a 

m  <T   o  Cl  o 
no  On  Cl  CO   O 
CI  in   On  o   o 

rd 

u 

-P  -H 

o  o  o  o  -< 

<D 

o 

OJ 

rd 

1 

s  <+ 

£ 

r~  ci  ci  o 

no  o  o  o 

—  —  o  o 

O  O   O  — " 

• 

*r  r~   O 

X 

CM   U"l    o 

M 

*»  »n  o 

X 

O  O  — < 

X 

on  o 

NO     O 

r->  O 

w 

M  O,  t-4 


9 


102 


vO  -*  — 


>o        -h         —<        o         <* 

—  rsi  —        ~  — 

«n       —        o 


*£>—■—< 


^        ^        *a- 


~*        eo  rn  — • 

*n        o  CD  — - 

sD            — i  fsl  \£> 

m        o  r**  o 

•1  est 


*£> 

M 

«» 

fS) 

ro 

M 

00 

f* 

r^ 

■3* 

ON 

o 

en 

NO 

n3" 

CO 

NO     O 

00 

cr 

CO 

m 

n* 

CM 

-J- 

ON 

CM 

NO 

o 

O 

m 

-•  o 

o 

rsj 

O 

m 

o 

CO 

CO 

CO 

en 

N^ 

ON    O 

00 

~* 

o 

O 

o 

o 
I 

c 

o 
1 

a 

c 

o 
1 

O 

c 

o 
1 

o 

o 

C 
i 

o 
1 

o  — 

no 

CM 

Cr* 

r-j 

vO 

CO 

CO 

<r 

en 

-* 

^H 

■» 

o 

r~- 

m 

ON 

o    . 

CO 

^ 

rj 

vO 

CO 

CO 

CO 

en 

CO 

CO 

CM 

CO 

o 

c 

NO 

CO 

O-l 

ro 

CM 

o 

o 
1 

O 

o 

O 
1 

O 

o 
1 

O 

o 
1 

o 
1 

o 
1 

O 

O 
1 

O 

O 

o 
I 

O 

** 

m 

r-- 

in 

^ 

^o 

^ 

in 

^ 

^ 

r*. 

CM 

n3- 

cr 

in 

NO 

o 

>» 

-T 

CC 

•a- 

NO 

en 

-7 

cr. 

00 

00 

*3- 

O 

o 

o 

iO 

o 

r-j 

CM 

<r 

a 

CM 

O 

CM 

CM 

m 

en 

o 

o 

1 

O 
1 

o 

o 

o 

o 

o 
I 

o 

o 

o 

o 
1 

O 

O 

O 

o 
I 

" 

on 

ro 

on 

o 

^ 

n3- 

CNI 

CM 

CO 

o 

-* 

_, 

<r 

CO 

o 

NO 

c~. 

ro 

CO 

ro 

r^ 

•0* 

NO 

cr 

en 

CO 

*ST 

CO 

<r 

o 

m 

m 

O 

O 

o 

O 

o 

O 

en 

CM 

o 

O 
1 

o 

o 

o 

O 

o 
1 

o 

o 

o 

o 

o 
1 

O 

o 
i 

o 

" 

<si 

_ 

vO 

m 

o 

00 

CM 

in 

NO 

NO 

o 

On 

CO 

o 

m 

en 

NO 

in 

m 

r*- 

o 

r~ 

CM 

o 

CM 

CO 

o 

-a* 

o 

CM 

en 

o 

en 

CM 

CM 

m 

ir> 

ro 

in 

o 

o 

1 

O 

o 

o 

o 

O 

o 

o 

o 
I 

o 
1 

o 

O 
1 

O 

""■ 

o 

o 

(^ 

„ 

_ 

_ 

CM 

en 

o 

CN 

m 

m 

o 

o 

lO 

m 

cr. 

lO 

CM 

00 

ON 

CO 

v^> 

o 

m 

~T 

o 

CM 

o 

en 

m 

CM 

m 

>» 

o 

o 

o 

o 

O 

c 
1 

o 
1 

o 

c 

o 

O 
1 

o 

o 
1 

-1 

NO 

CO 

nO 

•* 

On 

en 

NO 

NO 

ON 

ON 

m 

o 

NO 

r- 

r- 

en 

r^ 

ro 

m 

m 

U^ 

CO 

o 

CM 

<T 

en 

en 

CM 

en 

m 

c 

c*. 

00 

cr. 

o 

o 
1 

c 
I 

o 
1 

o 

c 
i 

c 

C 
1 

c 

o 

o 

O 
1 

- ' 

on 

-a 

m 

_ 

cr- 

On 

NO 

CO 

o 

ro 

o 

en 

NO 

en 

NO 

rg 

ON 

oj 

CM 

m 

o 

m 

CM 

ro 

CM 

NO 

O 

o^ 

CO 

o 

o 

o 

o 

O 
1 

o 

o 
1 

o 

o 
1 

o 
1 

O 
1 

~- 

m 

__ 

en 

CM 

vO 

CO 

cr. 

o 

CM 

o 

CM 

On 

in 

o 

NO 

l£ 

oj 

en 

o 

O 

o 

en 

OJ 

en 

rj 

in 

O 

00 

a 

o 

o 

O 
1 

o 

o 
1 

O 

o 
1 

o 

o 

rt 

OS 

<J 

m 

CTi 

(^ 

O 

CM 

CM 

o 

m 

M 

r^ 

cr 

CO 

m 

cr. 

O 

o 

in 

en 

m 

CM 

en 

*n 

o 

o 

On 

O 

1 

o 
1 

o 

O 

o 
1 

o 

o 
1 

o 
1 

— 

CN 

CM 

cr. 

CM 

CM 

m 

ON 

o 

CM 

CM 

On 

CM 

-J 

a-. 

o 

CM 

O 

co 

o 

CO 

o 
1 

m 
en 

CM 

O 
oj 

O 
1 

o 

CM 

C 

o 
1 

c 

m 
-J 

o 
1 

o 
o 

o 

o 
1 

o 

■nT 

O 

O 

o 
o 

r^ 

O 

I 

o 
en 

O 

o» 

in 

en 

o 
1 

CM 

en 

O 
1 

en 

cr. 

o 
1 

m 
o 
en 

o 
1 

o 
o 
o 

*~* 

NO 

O 
1 

NO 
m 

CM 

o 
I 

cr. 
no 

CM 

o 

m 
on 

o 

Mf 

nC 
OJ 

o 

o 
c 
o 

in 

O 
1 

00 

CO 
en 

o 
rr 

co 

o 

iC 
CM 

O 

O 
O 

o 

rT 

O 
1 

OS 
CM 

d 
1 

m 

CM 

o 

O 

o 
o 

m 

d 
i 

m 

CM 

d 

o 
o 
o 

X   tP 

•H    C 

^•H 

■p  ^ 

d  p 

g  ^ 

t:  w 

O   C    OJ 

•H   O    U 

•POO 

(fl^m 

rH     th    QJ 

QJ   >iXl 

}M  -P 

>-i        ^3 

OflO 

O    C  -H 

(0      r-l 

H3         (U 

coia 

ro  e 

^  <u 

w  o  x: 

C  -P  -P 

o  w 

•H                 e-l 

■P  rH     0 

rd  fd  M-i 

--H    O 

>-H  — 

QJ    OiCT> 

• 

t)   O  nD 

>1 

U  cr. 

p 

^    P  rH 

•H 

rH                  1 

w 

fd  P  o 

G 

*0  in  <& 

aj 

G    Q)  ch 

4» 

fd    &    rH 

C 

-p  1  *- 

•H 

W   P 

W    >-( 

f; 

*•  rd   QJ 

P 

W  W  X! 

g 

c      o 

•H 

fd  }-)  -P 

X 

a)  o  o 

rd 

2  ^  o 

g 

X 

w 

r-l 


»-<&,--< 


H         Z 

2  0  <M  (^ 


EHiNrncifl*ONCOO 


O^^*r-jm^iA»£)r^C0 


103 


no        rs        co 


H  M  W 

(J  U 


CM  —i  —• 


o 


00   CM 
CM   CM 

en 

in 

CO 

o 

s» 

ctn 

CO 

<o 

CTN 

S3 

CO 

ST 
O 

in 

-s> 
sO 

ST 
O 

CO 

m 

o 

CM 

o 

CM 
CM 

ON 

NO 

m 

O 

ST    O 

in   o 
00   o 

1 

O 
1 

o 

o 
1 

o 

a 
i 

o 

o 

Q 
1 

o 

o 
1 

o 
1 

O 

o 

o 

o  -< 

no  in 
co  en 

«-t    CM 

*n 

sT 

ST 
CM 
in 

rs 

CM 

10 

sO 

m 

m 

NO 

CM 

NO 

CM 

lO, 

o 

CO 

rs 

SO 

OJ 

o 

ST 

o 

o 

NO 

o 

LOl 

CM 

o 

lOl 

o 
o 
o 

o  o 
1 

o 
1 

O 
1 

O 
1 

o 
1 

O 
1 

O 

o 

o 
i 

o 
1 

o 

to 

o 

O 

o 

- 

—1    CM 
ON   00 

m  st 

CO 

o 

CM 

O 

o 

CM 

CM 

C 

o 

CO 
ST 

o 
o 

CM 

in 

-sT 

00 

o 
O 

in 
sT 

ST 

NO 
NO 
CM 

sT 

rs 

in 

o 

ST 
O 

o 
o 
o 

o  o 
I 

o 

o 
1 

O 

o 
1 

O 

o 

O 
1 

o 
1 

o 

O 

o 

O 
1 

o 
1 

- 

O   CM 

m  no 
-a-  no 

en 
O 

ST 

O 

o 

CO 

CD 

m 
m 
O 

CO 
ST 
CO 

00 

CO 

c 

r  j 

CM 

c 

NO 

ON 

CO 

CO 
CO 

o 

o 
o 

o  o 
1 

o 
1 

o 
1 

c 

o 
1 

o 

c 

o 

o 

O 
1 

o 

o 
1 

c 

~ 

nO   CM 
CM    NO 

rs  r~ 

NO 

in 

CM 

rs 
CO 

CO 
CM 

rs 

CM 

NO 
NO 

sT 
CM 
CM 

CD 

NO 

n 

CM 

NO 
NO 

NO 

00 

m 

O 

c 

sT 

o 

o 

O 

O  O 

1 

O 

1 

O 
1 

o 
1 

O 
1 

o 
1 

O 

o 

o 
1 

o 
1 

o 

O 
1 

- 

CO  — < 

CO    On 
no   CO 

00 
CM 
CO 

o 

in 
o 

CO 

CM 

CM 

NO 
O 

o 

o 

NO 
CM 

in 

o 

00 
CM 

sT 
CM 
CM 

o 
o 
o 

o  o 
1 

o 

o 
1 

o 

O 
1 

o 
1 

o 
1 

O 
1 

o 

O 

O 
1 

- 

00  co 
no  r-> 

no  in 

10 
in 

NO 

\o 

nO 

ON 
ON 

in 

oo 

NO 

CM 

o 

ON 
ON 

o 

CM 

CTN 

o 

o 
o 

o  o 
1 

c 
1 

o 
1 

o 
1 

o 
i 

c 
i 

o 
1 

o 

o 

1 

o 
1 

~ 

no  CO 
rs  m 
NO  no 

CM 
CM 

m 

o 

sD 

o 

so 

m 

m 

o 

CD 

o 

in 
o 

ON 

ON 

o 

o 
o 
o 

o  o 
1 

o 

o 

o 

O 

o 

o 

o 
1 

o 

- 

—i  cr- 

CO   00 

— •  o 

ST 
sC 
CM 

CO 

o 
in 

sT 
sT 
CO 

st 

o 
in 

NO 

CO 

CO 

m 
o 

-■ 

o 

o 
o 

o  o 
1 

o 

c. 

o 

o 

O 

o 
1 

o 
1 

- 

O  ST 

o  o 

rs  so 

ST 

m 

s: 

nO 
CO 
vD 

NO 

m 

in 

CM 
O 
CO 

CO 

in 
o 

o 
o 
o 

o  o 
I 

o 
I 

O 
1 

C) 

c 
1 

O 
1 

o 
1 

- 

rs  cm 
in  — i 

CM   -t 

CM 

CM 

CO 
O 

rs 

ST 

o 
o 

o 

o  o 
1 

o 

C 
1 

O 

O 

O 

- 

co  rs 

■sT  in 

o 

CO 

sT 

so 

on 
m 

rj 
sT 

m 

CO 
sT 

m 

o 
o 
o 

O  O 
1 

o 

O 

o 

c 

— 

•-I    CO 
CO    CM 

ST 

vO 

o 

on 

ST 

o 

sT* 

o 

o 
o 

o  o 
1 

o 

o 

o 

- 

co  rs 
m  — i 
m  cm 

CM 

O'. 

in 

o 

o 
o 

O  O 
1 

O 

o 

- 

O   On 

-a-  -j- 

CO    CM 

rs 

co 

sT 

o 

O 

o 

o  o 

O 

- 

00    -3* 
ST    ON 
m   CM 

O 
O 
O 

O   O 
1 

- 

CT>    O 
-»    O 
\0    O 

X   & 

•H    C 

>H  -H 

■P    >H 

rfl    ^ 

e  73 

C   W 

O    C 

•H   O    U 

•POO 

d  x:  -p 

rH    D^iW 

a)  >i  fd 

U  P 

M        n3 

OH3   O 

U    C  -H 

m  n 

^       <u 

C  w  Oi 

fd  g 

U    CJ 

w  o  x: 

C  P  P 

o  w 

•H           >-l 

P    rH     0 

d  a  m 

•H    U 

>-H  ^s. 

d)     CUCTV 

• 

tJ    O   >sO 

>. 

^  <J\ 

P 

^    P   rH 

•H 

U              1 

OT 

ft}    P   O 

c: 

>d  w  so 

a 

G   a)  cr\ 

p 

fO  &  rH 

n 

P    1   •— 

-H 

in  p 

W      rH 

s 

"id  <u 

'3 

W  W  Xi 

£ 

c      o 

•H 

ft3   U  P 

X 

a)  o  u 

ffj 

S'wO 

e 

►h       a.       >-h 


►1       «       — 


104 


*  ^  n 

h.     iM     N    O 

iO 

O  lO 

— <    P*. 

rg  cm 

o 

—    00 

o 

3N>D 

O   — •    f^J    <T 

C    I 

cm  en 

m  r^ 

ON    ^O 

*j 

\£>    o 

<  1 

h  in  t\ 

O  cm   O   O 

*"""■ 

^  -^ 

r-  m 

^r  <r 

cm 

en  on 

O 

-»  —  CO  00 

<M  O  O  ■* 

on  r-  — .  m 

on  r^  \0  r^ 


OOOOOOOOOOOOOOOOO-h 


I     ( 


I 


I     I     I 


I     1     I     I 


O  <n  r** 


— *  in 


nocO'j^r^ONf*»OiA-'a3(?'fMNOO 

oovci^.-<co-Jcooin-ini^<jvjcN'jo 

r-»   O  m  cm    o^OONinc>CC'J*JfM'JO 

OOOOOOOOOOOOOOOO^ 

II  I     I     I     I  I     I     I     I 

■— *-HfMOmco,*3'-3,r^men^cONOO© 

*o— -cnooooen  — «  m  n  - i  cm  -*  <-«  m  © 

coooooooooooooo^ 
I    I  I  I  I  I  I  I    I  I  I  I 

OOOOOOOOOOOOO-^ 


I 


O  \D 

*o  c 

CM   m 


I 

o  on 

r-i   \D 


I 

On  \0  <T    <7 

O  eM  O    m 

— <  CM  O   m 


CM    O^   CO 
t/1    CTi   •— < 

-J-    <T    U~» 


ooc  ocoooooooo^ 


CI 

o 

— 

CM 

r"> 

-» 

u-> 

SO 

r>- 

CO 

J3 

C 

*H 

a 

B. 

•J 

£ 

O 
z 

> 

to 

t- 

H 

o 

H 

H 

H 

-^  on 
r-.  cm 
en   o 


m  n  ^  o^ 

.—i    O    *n   m 
^-   rg  — *  -o- 


m  in  on 

fNvOO 

-a  en  -j 


OOOOOOOOOOOO^ 


—«  en  cni 


N  n  «j   -h 


in  on 

— «  o 
o  -~> 


O    CM    CM    O 


O  en  O 

~h    CM    O 

vCC^O 


ooooooopooo^ 


I 

ON  -* 

O   <J 

o  ~< 
o  o 


O  — •   en  00 
—   — «   v£>  © 


CO    CMJ 


-3-  ~-« 
m  en 

-«   O 


©  ©  O  ©  ©  -* 


CO    On   vO   en 
%o  oo  m  no 

HH    0\0 


OOOOOOOOO*- 


I       I       I       I 


i  co  in 

i  <r  — < 


co  in 

— .   CM 
o  — • 


mocoO 
O  — '  o  c 

O    Csl    CM    O 


oooooooo— « 


o>  CO 

sJD    CO 

o  — < 


ON    ON    O 

n-   — <    O 
O  en  o 


OOOOOOO^ 


\C  o 

CM    O 

o  o 


o  o  o  o  o  o  ~< 


<T    ON    C 

m  co  o 
on  en  o 


o  o  o  o  o  ^ 


.—  —  10 


o  o 

CO   o 

m  o 


on  <-i  in 

<n  — <  m 

On  r*.  CO 

r^  r*  en 


•H  CnI 


O  O  O   O  — < 


CO  <■  en  o 

O  vo  on  o 

•-«  <r  en  o 

O  O  O  — « 


en  O 
t*M  O 

—<  O 


CM    O 

o  o 

CM    O 


X  tr> 

•h  a 

H  -H 

P  u 

cd  3 

g  'a 

C    W    <D 

O   C    M 

•H    O    O 

-P    O  <4-l 

fd  x;  <u 

rH  o,.q 

0)   >i 

U  -P  v 

U         0 

O'O-H 

U   C    M 

ra  <u 

'O               04 

c  w 

rd  g  a> 

5h  .a 

W    O   -M 

G  P 

o  w  u 

•H          O 

-P  rH  IM 

d  fd 

•H    U  ^« 

>  -H  CTi 

(1)    a^O 

• 

XJ    O   CT> 

>1 

^  M 

p 

T3  P     1 

•H 

U         O 

w 

(fl   +J  VD 

c 

fQ    W  ON 

a 

C     Q)   r-i 

p 

to  :s  — 

c 

■M    1 

•H 

W  -P    M 

W    G) 

£ 

-  fd  A 

g 

C        <D 

•H 

(d  n  > 

X 

I)   OO 

fd 

s<ws 

g 

M 
H 


X 


<-!&->-" 


I-     3 
0)    Z 


105 


N©  O  **  O 

O  en  O  — < 

O  a*  r*  ^y 

<*>  *4  in  o 

CT»  cc  CO  C 


o 

o 

•« 

CM 

rt 

<r 

lA 

M3 

r-           CO 

XI 

CI 

*4 

b 

B. 

t-t 

o 

« 

•J 

X 

z 

> 

lO 

(- 

s- 

o 

H 

t-H              >-< 

M 

r- 

J 

X 

_1 

X 

§  I 


r*       -<       o 

r^.        eo        co 

-^        o        m 


O        *n        r- 


1  <r 

3   m 
n  en 

in 

o 

O    M? 

00   o 

CM    O 

m 

o 

CM 

in 
CM 
C 

en 
o 

CM 

m 

CO 

o 

ro 

<r 

MX 

CM 

m 

o 

00 
00 
CM 

MT 
MT 

rn 

.n 
MT 

CM 

en 

CM     O 

<T    O 

3   O 

o 
1 

o  o 
1 

o 

o 
1 

o 

o 
I 

o 

o 

o 
1 

o 
1 

O 

O 

o 

o  — 

3  a* 
0  r- 

-t     CM 

o 

— I    CM 
O    M3 
CM    O 

M3 
en 

CM 

C 

CO 

o 

en 
O 

CM 

m 

U"! 

o 

rn 

o 

CM 

M3 

o 

CM 

O 
eg 

os 

m 

M3 

O 

o 
o 
o 

3    O 

1 

c 
1 

o  o 

c 

o 

o 

o 

O 

o 
1 

o 

o 
1 

O 

o 

o 
1 

- 

M  en 

0  id 
3  o 

o 

<r 

o 

M3   O 

co  in 

en   *-t 

in 

OO 

in 

m 

un 

c 

o 

m 

mt 

CM 

00 

m 

<r 

in 

Mf 

o 
o 
o 

3  O 

1     1 

o 
1 

o  o 
1 

O 
1 

o 
1 

a 
i 

o 

o 
1 

o 
1 

O 

a 
i 

O 

o 
1 

- 

3  >r> 

1    CM 
D   \D 

m3  in 
— <  m 

CM    ij 

o 

O 

m 

rn 
en 

CO 
CO 

Mr 

SO 
CM 

mt 
en 

i£> 

MS 

o 

CM 

Mf 
00 

o 
o 

o 

3   O 
1 

O 
1 

o  o 
1 

o 

© 

o 

O 
1 

o 
I 

o 

o 
1 

o 
1 

o 

- 

3    vO 
3    CO 
T     CM 

00 

o 

m 

CO   CO 

m  — < 
cm  en 

CO 

CM 

CM 

o 

CO 
CM 

o> 

CO 

CO 
MS 
CM 

en 

in 

M3 

o 
o 

3   O 
1 

O 
1 

o  o 
1 

o 

o 
1 

c 

o 

O 
1 

O 
1 

o 

O 
1 

- 

n  —t 
J    (-1 

n  csi 

o 
rn 

CM  en 

en 

c>. 

CM 

en 

CO 

en 

o 

en 

CM 

cr* 

M3 

o 

CTi 
i£ 

o 

<r 
en 
CM 

o 

O 

o 

3    O 

o 

O  O 

1 

O 

1 

o 

o 
1 

o 
1 

o 

o 

o 

- 

n  OO 
3  CM 

MO 

r-~  cm 
00  o 

CM    O 

<r 

in 
CM 

in 

CO 

<r 

c 

a-- 

CO 

en 

a: 

MO 

o 

CO 
CO 
CO 

o 
o 
o 

3   O 
1 

c 
I 

o  o 
1 

o 
1 

o 
1 

o 
1 

o 

o 

o 

- 

n  vo 

M    CM 

o 

in  <r 
in  cm 

— <  c 

o 
o 

CO 

rM 

in 

o 
m 

o 

o 

en 

o 

o 

c 
o 
o 

3  O 
1 

c 

o  o 
1 

o 

O 

o 
1 

o 
1 

o 

- 

3  M3 

n  en 

3   O 

o 

<r  — * 

r-~   m 
—   O 

o 

en 
CM 

o 

o 

O 

o 

o 
o 

3  O 
1 

o 

O  C 
1 

o 
I 

O 

O 
1 

o 

- 

D  ~+ 

■~  in 

3    CM 

iTl 

o 

<t    O 
CM    O 

o 

o 

CM 

en 
M3 

m 

O 

o 
o 

o 

3  O 
1 

o 
1 

o  o 
1 

o 
1 

o 
I 

o 
1 

- 

».  cr. 

M  — < 

M   CM 

mt 
en 
m 

CM   O 

O  en 
O  en 

^ 

en 

o 
o 
o 

3   O 

o 
1 

o  c 
1     1 

© 

O 

-* 

3  Mr 

O    in 
D  -5 

cr 
O 
o 

O  — 

i£-    CM 

en  — i 

m 

c 
o 
o 

3  O 

1 

o 
1 

C  O 

1 

o 

- 

»   en 

-<  o 
I  o 

<r 
r- 

CM 

CO  M3 

cm  m 

en  — • 

o 
o 
o 

z>  o 
1     1 

o 

O  O 

- 

-*    CM 

n  en 

co 
o 
cr. 

MD  O 
en  O 

o  o 

3  O 

1 

o 

O  — I 

-«  un 

m 

CO 

o 
o 
o 

3    O 
1 

O 

- 

m  Ci 
n  r-i 

o 

O 

o 

—i  CN 


w       a,       m 


X  Cn 

•h  a 

M  -H 

-P       e-l 

td   P 

£  T3 

C    W 

O    C    M 

•H   0   <1) 

■P  0  +j 

td^'H 

rH    a,  <T3 

aj  >i 

h  +j  ^ 

e-l            o 

O  TS  -H 

o  c  ^ 

cd  0) 

fQ            iQ4 

C    W 

ITJ    £    Q) 

H  ^ 

M    O  -M 

£  -P 

O   W    ^ 

-H         O 

+Jr|lH 

ro  fd 

•H    U  ~ 

>  -H  CT» 

(1)   D.u> 

• 

>0  Om 

>i 

U    rH 

4J 

'a  -p  i 

•r-l 

u       O 

M 

td  -P  mD 

c: 

t)     (/)  CTl 

o 

C    DH 

4J 

(DS^ 

C 

-p   1 

•r^ 

W     P      r-l 

w  cu 

e 

-  fd  & 

p 

w  w  e 

e 

C         QJ 

•H 

fd    M    > 

X 

<u  o  o 

aj 

S  U-i  s 

p: 

H 
H 
H 

X 
X 
X 

3 

c< 
Eh 


106 


%0  —  r>* 

M    OvD 
O  —  rM 


\C>   -«   O* 
U">    (NJ    OO 

O    — '    Csi 


in  ^r 

-O   -J 
O    *N 


i— «    *0   CO    fM    1*1    O 
-J-   <T   <T   >3-   o  o 

— «  O  <N  —•  «^  o 


00000000000000000 


I 


I 


I 


OMN'50iAnNiA>CNinO'0'-<NO 
OOOOOOOOOOOOOOOOO 

I  I     I     I     I  II  I  I  I 

CCC^tO'JOMCOnNSHNNO 
i-isD'T^mNOO- •  CT>  r-»  f— I  CO  h  N  iA  O 
N«J^\OO^NNvOvO<I^incONO 

OOOOOOOOOOOOOOO' 


I 


I 


I 


I 


I 


CN  >0  <N  — «  (N 

~4  CM  m  -* 


c 

o 

- 

CM 

en 

■J 

in 

no 

r- 

CO 

J3 

c 

*H 

k. 

Pa 

H 

O 

«J 

J 

Z 

> 

v> 

H 

f- 

o 

H 

»-l 

w 

— »        m 


c         1. 
C  * 


— •  nO  — • 


CM    — « 

cm  r-~ 
NO   m 

OnI 

vn 

00 

SO 
ON 

in 

■a 

o 

en 

NT 

r-N 

o 

nC 

NO 

m 

CO 

en 

o 

Oj 

or 

ON     O 

CM    O 
CM    O 

O  O 
1 

o 
1 

o 

o 
1 

o 

o 
1 

O 
1 

o 

o 

o 

o 

o 
1 

O   — ' 

NO  <T 

— *  co 
in  r~ 

00 

in 

m 
en 

CC 

CO 

*cf 
en 

m 

r- 

-cr 

CO 

NO 

00 

en 
en 

m 

O 

CN- 

OO 
og 
CO 

CNN 

m 

ND 

o 
o 

o 

O  O 
1 

o 

i 

o 

o 
i 

O 

o 

o 

o 

o 

o 
1 

o 

o 
1 

- 

-J  on 
in  en 
CO   On 

ON 
nO 

CM 

CO 

CM 

NO 

NO 

or 

NO 

in 
-3- 

o 

NO 

uo 
CO 

CM 

00 

o 

NO 

ON 

CO 

NO 

ci- 

o 
o 

o 

o  o 
1 

O 

o 
1 

c 

o 
1 

c 
1 

o 

o 
1 

o 

o 

o 
1 

- 

O  r- 

On    QO 

r~  CO 

o 

On 
vO 
00 

SO 

m 

NO 

NO 

sO 

c-. 

CO. 
in 

NO 

m 

CM 

CM 

00 

ON 

Cn. 

>3- 

nD 

o 

O 
C 

o  c 
1 

c 
1 

O 

o 

CO- 

O 

O 
1 

o 

o 

o 
1 

- 

en  vD 

ND     CO 

On    On 

-ST 

00 
00 

sC 

CO 

CO' 

ON 

o 

oo 

CO. 
-ct 

eg 

-NT 

CM 

o 
■cr 

ON 

in 

o 
c 
o 

O   O 
1 

o 

o 
1 

CO 

o 

eo 
1 

O 

o 
1 

o 

- 

On  On 
en   O 

CO 

ro 
-J 

co 

CM 

NO 

m 

CM 

00 

o 

or 

CM 

N* 

ON 

NO 

en 

NO 

in 

o 

o 
o 

O   O 
1 

O 

o 

o 

o 

o 

o 

o 

- 

co  en 

— t  m 

00   On 

in 

CO- 
CO 
00 

o 
on 

NO 

«CT 

NO 

ON 

uo 

NO 

ON 

o 

o 

o 

o  o 
i 

O 

CO- 

o 
1 

o 

O 

o 

- 

O     ON 

O  in 

CO  — 1 

ro 

ON 

o 

CNN 

CO 

en 

CM 

o 
o 

o 

o  o 
1 

o 

o 
1 

o 

O 
1 

O 

- 

co  in 
en  in 

CM 
CM 

in 
CM 
nO 

CO 

o 
m 

o 
o 
o 

O  O 
1 

O 

o 

o 
1 

O 

- 

—«    CM 

O  r- 

00   00 

CN 

CO 

CO 

NO 

o 

Cn. 

o 

o 
o 

o  o 
1 

O 
1 

O 

o 
1 

- 

r*-  cm 

\D  CO 
On   CO 

CM 

in 

<r 

o 

o 

o 

O   O 
1 

o 

O 
1 

- 

in  m 
o>  on 

CNI 

o 

o 
o 

O  O 
1 

o 
1 

- 

CO  on 
->  o 

ON  CO 

o 

o 
o 

03 


£  T3 


O 

•H 

-P 


a 

cH 

O  13 
O    C 

fd 

to 
c 
o 

-p 

•H 
> 

no 


c-l 

O 

u-i 
Q) 

■rs 

0 

•H 

e-1 

<D 

-p 
o 

4-1 


rd 

u 

o. 
o 
u 
^  -p 


13 

■p 


*-<         — .         en 


•p 

CO 

& 

I 
-P 

w 

-  fd 
w  W 
c 

fd  u 
a)  o 


> 

H 
X 
X 

x; 


p 

•H 

CO 


a> 

I 

o 

<nO 

cr\    CD 

rH    P 

•H 

e 
e 


a 

G 
d) 
U    X 
CD    fd 

a  £ 


s    e 


i-i    E  i-h  cm  m  -^ 


IN   n    *}    lA   »C    N    OD 


W 

s 


107 


<n    co    — < 

m   -^    o*n 

<N     — i     00 


*•*  tO  *H 


oo   •-€   *h   r» 


-*   (n   o~»   — •   o*»   <— «  tn 

— •   cm       cm  cn 


ED 

E 

s« 

^ 

Csl 

m 

-» 

in 

a 

1 

u 

sO 

.O 

SW 

os 

Q 

« 

o 

0 

U 

cu 

CO 

u 

a 

oo 

p 

i* 

h 

> 

H 

X. 

«i 

<p 

3 

o 

cj 

Cs| 

*3- 

.O 

.O 

_> 

rsi 

K 

B 

s 

3 

z 

Z 

sO   1T» 

Csl     — « 

os  CO 

sD 
Csl 

o 

00 
SO 

-3T 

oo 

o 

sO 

as 

•sT 
in 

as 

in 

ro 

m 

CO 

m 
in 

c 
m 

m 

as 

sO 

in 

Csl 

CO 

CO 
so 

ao 

en  o 

r-   O 

as  o 

O    O 
1 

O 
1 

o 

O 
1 

o 

o 
I 

o 

o 
1 

O 
1 

O 

O 
1 

O 
1 

O 

o 
1 

o 

o  -< 

CM    CO 

c  in 

on  r~ 

OS 

-7 

o 

m 

SO 

in 

in 
o 

Csl 

m 

CO 

o 

-J 

sD 

m 

^ 

*3- 
O 

"3- 

lO 

o 

SO 

SO 

00 

ao 
Os 
CO 

o 

o 
o 

o  o 

o 
1 

o 

O 
1 

o 
1 

o 
1 

o 

o 
1 

o 
1 

O 

o 
i 

o 

o 

o 
1 

o 

- 

~+  as 
00  oo 

Csl 

Csl 

Csl 

Csl 

in 

Csl 

OS 
Csl 

o 

CO 

o 

o 

00 

o 

*3- 
00 

m 

o 
o 

as 

so 

ON 

ro 
sO 

-7 

o 

o 

no 

in 

o 
o 

o 

O   O 
1 

o 
1 

O 

o 

O 

□ 

o 

a 
i 

o 

o 

o 
1 

o 
1 

O 

o 
1 

- 

so  r~ 
O  Os 
oo  <r 

SO 

-7 

rsi 
a. 

a. 
m 

-3/ 

00 
so 

o 
o 

m 
o 

00 

CO 

00 

o 

sC' 
O 

O 

o 

o 
o 

o  o 

o 

O 

O 

O 

o 

o 
1 

o 
I 

o 

o 

o 

O 

O 
1 

- 

00   ~> 
ro  as 
in  c* 

SO 

co 

m 

Csl 

Csl 

CO 

rs 
rsj 

m 

Csl 

Csl 

Csl 

o 

SO 

~3 

sO 
Os 
00 

so 
SO 

-3* 

as 

"3? 

as 

SO 

00 
O0 

m 

o 
o 
o 

o  o 
1 

o 

o 

o 

o 

o 

o 

o 
1 

O 

o 

o 
1 

O 

- 

— i    Csl 

in  — » 

in 
m 

SO 

<3 

o 

o 

a> 

*3 

CO 

O 

m 
as 
m 

SO 
OS 

00 

-J 

so 

Csl 

o 
o 
o 

o  o 
1 

o 

O 

O 

O 

o 

o 

o 
1 

o 

o 

O 

- 

O   -3 

r-  — i 

sO    Os 

m 

K 

-s3 

o 

CO 

o 

r-s 

SO 

Csl 
SO 

OS 

CTN 

Csl 

m 

Csl 
00 

o 

o 
o 

O    O 
1 

c 
1 

O 
1 

O 
1 

o 
1 

O 

o 
1 

O 

o 
1 

o 
1 

- 

Os   S3- 
Os   OO 
CO   so 

-0* 

CO 

m 
o 

sT 

so 

en 

*3 

SO 

in 
O 

fs 

CO 

in 

CO 

in 

o 
o 

o 

o  o 
1 

o 

o 

O 

o 

o 

O 

o 

O 

~ 

m  oo 
m  m 
co  o 

sD 
O 

in 

|-» 

rs 

en 
oo 

00 

o 

00 

as 

o 

00 

o 

O 
o 
o 

o  o 

o 

O 

o 

o 

o 

o 

o 
1 

- 

SO    Os 

r~  in 
m  oo 

rs 
Csl 

us 
00 

as 
o 
m 

Csl 

SO 

ao 

CO 

-J 

m 

OS 

in 

o 

o 
o 

O  O 
1 

O 
1 

o 
1 

o 
I 

o 
1 

o 
1 

o 
I 

- 

m  est 

so  r*. 
*j  m 

in 
O 

o 

C 

•a* 

o 

in 

as 

o 

o 
o 

O  o 
1 

o 
1 

o 

o 

o 

o 

- 

*-*  ro 
so  ro 
o  ro 

*3- 

n 

ao 

OS 

m 
CO 

CO 

o 

o 
o 

O   O 

o 

o 

o  o 

rt 

OS  -h 

csl  — < 

en 
m 

r-l 
a* 

*3> 

n 

OO 

o 
c 
o 

o  o 
I 

O 

O 

O 

-1 

so  as 
in  csi 
c-i  o 

eg 
rs 

DO 

o 

o 
o 

o  o 

O 

O 

- 

r*.  Csl 

Csl    o 

•—  m 

o 

SO 

so 

o 
a 
o 

o  o 
1 

o 

"- 

Os  00 
OS  — i 

CO    ~l 

o 
o 
o 

o  o 
1 

- 

Csl    O 

— '  o 
as  o 

£  <h  m  n  -^  m  vo  n  oo  o\ 


O-"<Nn-sti/i^rvC0 


CO  4-4 


> 

X 
X 

w 


108 


APPENDIX  C 

Statistical  calculations  of  the  18  available  parameters 
of  the  recurving  tropical  storms  and  typhoons  during  the 
period  1960-1969  are  presented.   Computations  are  shown  for 
the  two  composited  periods  of  the  recurving  storms:   before 
and  after  the  point  of  recurvature. 

Each  table  presents  (1)  the  number  of  tropical  storms  and 
typhoons  for  the  period, (2)  the  number  of  six-hourly  observa- 
tions during  the  period,  (3)  the  means  and  standard  deviations 
of  the  18  parameters,  and  (4)  a  correlation  matrix  of  the  18 
variables . 
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